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The fast run from New York to Buffalo made over 
the New York Central R. R. on Sept. 11, was some- 
what faster than noted in our issue of Sept. 12, the 
entire run of 436% miles having been made in 412 
minutes (5:40:30 a. m. to 12:32:26 p. m.), or at the 
rate of 63.57 miles per hour throughout, including all 
stops. Only two stops were made, at Albany and 
Syracuse, occupying 1 m. 35 secs. and 2 m. 20 secs. 
respectively. The train was made up of four cars, 
weighed 361,000 Ibs. (including passengers and sup- 
plies), and had a carrying capacity of 218 passengers. 
Including the engine and tender, the train was 337 ft. 
long, and weighed 565,000 lbs. The engines used on 
this run was as fo..ows: New York to Albany, Nv. 
870; weight, 201,000 Ibs.; engineman, A. Buchanan; 
fireman, A. Elliott. Albany to Syracuse, No. 999; 
weight, 204,000 Ibs.; engineman, Edward Chase; fire- 
man, J. Starke. Syracuse to East Buffalo, No. 903; 
weight, 202,000 Ibs.; engineman, Charles Hogan; fire- 
man, John Elmore. All the engines are of the eight- 
wheel type. No. 999 was described in our issue of 
May 18, 18938. Two engines were used on the steep 
grade (90 ft. to the mile) from Albany to West Albany. 
We have discussed this remarkable run in our editorial 
columns. 


A test of the hauling capacity of the electric cars on 
the Nantasket Beach branch of the New York, New 
Haven & Hartford R. R. was made recently, in which 
one of the cars proved capable of starting and hauling 
a train weighing about 175 tons. Another car, equipped 
with four motors, and having a load of 5,000 Ibs. placed 
over the trucks, to increase the adhesion, hauled 12 
cars, weighing 400 tons, but became stalled when two 
more cars were attached. Two electric cars, one with 
four and the other with two motors, were then coupled 
together, and hauled 30 cars, weigh‘ng about 950 tons 
but during this run there was a blow-out of a fuse, 
which put a stop to the test. Fast runs with single 
cars were also made, and speeds of 75 miles per hour 
are said to have been reached. 


The most serious railway accident of the week was a 
head collision of passenger trains at Melby, Minn., on 
the Great Northern Ry., Sept. 11. The trains are 
acheduied to pass at Ashby, at 1:25 a. m. but the 
eastbound train had run past that place, as the west- 
bound train was late. Both engines were wrecked, and 
also the mail and express cars, five men being killed 
(including both enginemen, one fireman, a mail clerk 
and an express messenger), and about twelve persons 
were injured. 


A rear collision of electric cars on the elevated rail- 
way of the North Hudson County Elevated R. R. oc- 
curred at the Henderson St. station, Hoboken, N. J., 
Sept. 13. The cars were running fast and, it is said, 
too close together. The first car over-ran the station, 
and the motorman of the second car thought it was 
not going to stop and did not siow down. Two per- 
sons were injured. 


An explosion in the works of the American Smoke- 
less Powder Co., at Baychester, N. Y., on Sept. 14, 
killed three persons. 


A violent storm of wind and rain occurred Sept. 11 
at Cape Vincent, N. Y., and the shed of the railway 
station was blown down, falling upon a crowd of ex- 
cursionists, who were taking shelter. Two persons 
were killed and 15 injured, some seriously. 


The straightening of the four tracks of the New 
York, New Haven & Hartford R. R. at Greerwich, 
Conn., has been completed and the new line put in 
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service. 


The new 


moved to its new 


tracks were laid and the station 
position on foundations already pre- 
pared before any change in service was made, and on 
a Sunday the connections were made at each end, and 
the old tracks abandoned. The length of 
is about a mile. 


new track 


The collision on the Sea Beach Railway, noted in our 
issue of Sept. 5, resulted in the death of one man, and 
the verdict of the coroner's jury was to the effect that 
the railway company was criminally negligent in fail- 
ing to provide a proper signal system or telephone or 
telegraph communication between The 
employees of the company from 
blame. 


its stations. 


were exonerated 


International Exhibition at At- 
lanta, Ga., was forma'ly opened Sept. 18, and will re- 
main open until the end of December. 


The Cotton States & 


Oil engines and air compressors are being tried by 
the U. 8. Lighthouse Board for sounding the fog sirens 
on lightships, in view of the promptness with which 
the apparatus can be put to work as compared with 
the time consumed in getting up steam of sufficient 
pressure. The Winter Quarter Shoal lightship, off 
Atlantic City, N. J., has been fitted with two of the 
Hornsby-Akroyd oil engines (for which the De La 
Vergne Refrigerating Co., of New York, has the 
agency), and a Clayton air compressor. With this 
plant the necessary pressure can be obtained in 5 
minutes, while lighting the fire and getting up steam 
for a steam siren consumes 30 to 45 minutes, so that 
the fog may have become very dense before the fog 
siren can be sounded. The oil consumption would be 
very much more €conomical than coal consumption. 


Light equipment for suburban trains is being tried on 
the Chestnut Hill branch of the Pennsylvania R. R. 
The cars have the seats arranged as in the cars of the 
New York elevated railways, and accommodate 48 per- 
sons each. Tank engines will replace the ordinary 
eight-wheel engines with tenders. This is a reasonable 
and economical step which has already been taken by 
some other roads, and we have more than once com- 
mented upon the advantages of tank engines for this 
class of service, in which they are almost always used 
on English railways. 


The submerged steel intake of the water-works of 
Toronto, Ont., recently made its appearance on the 
surface of the bay at two points. The upper portion 
of one of the flanged joints of the floating pipe opened 
about 2 ft., necessitating breaking the balance of the 
joint before the pipe could be lowered. In the winter of 
1892 a somewhat similar accident occurred at 
the pipe breaking through the ice. 


Toronto, 


The water-works of Kansas City, Moe., are 
owned by the city, the National Water-Works Co. 
ing turned them over on Sept. 1 for $3,000,000, This 
action ends a long legal fight between company and 
city. There were in the United States at the last cen- 
sus 28 cities having over 100,000 population, and this 
transfer ‘eaves only five of the cities dependent upon 
private companies for their supply. These five cities, 
with their populations in 1890, are as followa: San 
Franc'sco, 298,997; New Orleans, 242,089; Omaha, 140,- 
452; Denver, 106,713; Indianapolis, 105,436. Small sec- 
tions of Chicagu and Brooklyn, and a considerable por- 
tion of Pittsburg are supplied by private companies, 
and the Louisville Works are nominally owned by a 
company, although actually owned by the city. 


now 
hav- 


Legal action to compel steps to prevent the elec- 
trolysis of water mains in Omaha has been instituted 
by the representatives of the American Water-Works 
Co. The action has been brought in the Federal court 
against the Omaha Street Ry. Co. in the form of a re- 
quest for an order to compel the adopting and carrying 
out of some method of preventing the act!on of electric 
current upon the water mains, with the alternative of 
an injunction against the operation of the street rai!- 
ways, 


The Parsons steam turbine, which has been in succegs- 
ful use in English electric lighting stations for some 
years, is about to be manufactured in this country by 
the Westinghouse Machine Co., which has secured a‘l 
American rights in the invention. The shaft of the 
turbine drives the armature of an electric generator. 
The machine was described and illustrated in our issue 
of Feb. 27, 1892. 


Municipal ownership of street railways and of electric 
railway and lighting plants is making steady progress 
in Great Britain. According to a letter in the New York 
“Tribune,” Manchester, Oldham, Huddersfield, Brad- 
ford, Glasgow, Brighton, and other cities, have estab- 
lished electric lighting plants under municipal owner- 
sh'p and management. Ia Glasgow and Manchester this 
policy has been markedly successful. In Bradford a 
return of 10% has been made to the town treasury upon 
the capital invested, after payments have been provided 
for the sinking fund. In many English and Scotch 
cities the municipal government retains control over 
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the roadway, constructs and owns the tramway, and 
either operates it as a branch of the town service 
leases it to the highest bidder with guarantees of re- 
munerative rentals, low faras and 
commodation for the public. 
cll purchased the 
horses, engines, 
brought them 


satisfactory ac- 
In Leeds, the Town Coun- 
property of the street 
cars and Sstations—for $650,000, and 
under direct municipal management 
The wages of the operatives were advanced. and th r 
working hours 


ear lines 


were shortened Fares were 
the rolling stock was improved, and 
mously increased. There is a strong 
rural communities for the 
electric 


reduced, 
the trafiie enor- 
movement in 
construction of ight or 
railways at the expense of ratepayers for the 
benefit of the farming classes, and Parliamentary 


lation is eagerly awaited for that purpose 


The foundations for the Cathedral of 8! John 
Divine, in New York city, now be 
tain 13,000 cu. yds. of concrete, and 
yds. of dimensioned granite masonry This 
will be 520 ft. long and 200 ft. wide ind wil 
tower 445 ft. high, and the foundations referr: 
those for the tower and adjacent choir. T 


ng constructed, con 
some 5.000) cu 
building 
have a 
ua ya 
ie hath ‘eo 
rests on arches sprung from four smaller co 
and each of the smaller towers 
pressure of 17,000 tons to the bed of concrete 38 f 
square, which supports its base. 
ing rests on solid rock and 
10-in. layers with 20-lb. rammers. The 
composed of 1 part Portland cement, 2 parts sharp 
and 3 parts quartz gravel, 1% ins. to 
large, from Port Eaton on Long Island. The concrete 
is mixed by machine and deposited quite dry W hve 
stopping work for the night, the top layer is termi lated 
with a long sloping edge, and in the morning this is 
plastered with a mortar of 1 cement to 

the concrete work is resumed. A 
geneous mass is thus obtained. 

is being done by Sooysmith & Co. 
General Wm. Sooysmith, M. 
cago, as Consulting Engineer. 


rner towers 
transmits an estimated 
rhe concrete foot 
is rammed in horizontal 
concrete * 


sand, 


Lis 


2 sand before 
very solid homo- 
The foundation work 
, of New York, with 
Am. Soc. C. E., of Chi 

The use of mechanical car-dumping appliances, such 
as are used at some of the lake ports 
contemplated for the furnaces of the Carnegie ‘ 
Co. and other large steel works at Pittsburg. Pa. By 
hand labor, or even by improved dump cars, there 
considerable delay in the handling of the enormous 
quantities of ore consumed at these works, and some 
radical change is therefore contemplated. 
ing device used at Ashtabula, O., 
our issue of Sept. 13, 1894. 


is said to be 


Steel 


> is 


A car-dump 
was illustrated in 

The Committee of Awards of the Columbian Exhibi 
tion has reported that out of about 250,000 exhibits 
and 65,422 exhibitors there were but 23,586 awards, 
It is claimed that this is a smaller percentage of ex 
hibits receiving awards than prevaiied at any previous 
international exposition. With a non-competitive sys 
tem of awards the fear was originally expressed tiiat 
there would be such an excess of awards as to cheapen 
their value; but although the judges were left free to 
grant as many awards as they saw fit the result has 
been the reverse of that expected. The medals and 
diplomas are not yet ready for distribution; and while 
the committee regrets this delay it lays the blame to 
the Treasury Department. 


A large bucket dredge for work at the port of Libau, 
Russia, is fitted with a pulverizer, in which the tena- 
cious clay and mar! dredged up are reduced to liquid 
mud by revolving steel arms and a water jet, so that 
it can be pumped ashore through pipes by a centrifugal 
pump. The dredged material can also be discharged by 
shoots into barges in the usual way, or into side hop- 
pers in the hull of the vessel. The dredge is 180 ft. 
long, 35 ft. beam, and 14 ft. deep, and is fitted with 
twin-screws driven by compound condeusing engines of 
800 L. HP., g.ving a speed of 7 knots per hour. One of 
these engines also works the dredging plant and pul- 
verizer, while the other works centrifugal pump 
and the hauling winches. Steam is supplied by two 
steel boilers at 100 ibs. pressure, either boiler alone be- 
ing ab.e to work the dredging machinery to iis full 
power. The vessel is lighted by electricity. The buck- 
ets can lift about 600 tons of material per hour, and 
the machine has records of 6,000 tons In a working day, 
and 62,700 tons a month, raised and deposited. The 
dredge was built for the Russian government by 
William Symons & Co., of Renfrew, Scotland, 
have built four other dredges for the same port. 


the 


who 


The Correspondence School of Technology, at Cleve- 
land, O., which has been now carried on for two years, 
has proved so successful an enterprise that it has re- 
cently been incorporated, and additions have been made 
to its corps of instructors and to the courses offered. 
Mr. Wm. H. Searles, M. Am. Soc. C. E., and Mr. E. C. 
Cooke are among the recent additions to the facnity. The 
new courses of instruction include the subjects of 
hydraulic engineering, mechanical engineering, and 
advanced mathematics. Mr. E. P. Roberts is President 
of the school, Mr. J. C. Gallup is Secretary, and Mr. 
Thomas Robinson is Treasurer. 
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CAR TRANSFER BRIDGE AT WEST NOR- 
FOLK, VA.; ATLANTIC & DANVILLE R. R. 

Car ferries are very commonly used for the trans- 
fer of railway cars at harbors from the railway 
piers to private docks and yards, and also for 
transferring trains across rivers and the great 
lakes to connect certain railways forming through 
transportation routes. In order to transfer the 
cars from the pier to the barge or steamer, a 
hinged bridge is necessary, with means for ad- 
justing the free end to coincide with the level of 
the track on barges of different heights and at 
different stages of the tide. This adjustment is 
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end is on a 10° curve for a distance of 200 ft., the 
outer rail being elevated by 3-in. raising blocks. The 
trestle piles and abutment piles are of unbarked 
cypress, the former ranging from 30 ft. to 50 ft. 
in length, according to the nature of the soil pene- 
trated, and the latter 50 ft. long, 18 ins. diameter 
at the butt and tapering to 8 ins. The foundation 
piles for the gallows frame are of creosoted pine, 
50 ft. long. The piles for the abutment and the 
gallows frame have 12 x 12-in. creosoted Georgia 
pine caps, drift bolted to each pile. Virginia yellow 
pine ties treated with 8 to 10 Ibs. of creosote per 
cu. ft., are used in the foundation for the gallows 
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the girders), round a loose pulley opposite 1, an 

then up to the 46-in. loose pulley C on the gallow 

frame, and down to the counterweight D. About « 
foot behind this cable is another, secured to t). 
top of the gallows frame by a U-bolt at EB, passing 
round the geared pulley F, across the bride. 
(through holes 11 ins. from the center of those for 
the other cable), round a loose pulley opposite F. 
and then up to the loose pulley G on the gallows 
frame and down to the counterweight H. The 
wheels C and G are set at an angle, so that the 
cables clear each other, as shown in Fig. 3. The 
friction of each cable on its geared wheel is such 


l2"12"x4g" 








Fig.3. Plan of Gallows Frame. 
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TRANSFER BRIDGE FOR CAR FERRY; ATLANTIC & DANVILLE R. R. 


effected by means of chains passing over pulleys 
in the top of a gallows frame over the free end of 
the bridge. Such bridges may be divided into two 
classes: the first having,a pontoon under the end, 
and the second being supported entirely by the 
chains, the latter being in many ways preferable. 
The accompanying cuts represent a bridge of the 
latter type, built at West Norfolk, Va., for the 
terminal improvements of the Atlantic & Danville 
R. R., and we are indebted to Mr. Philip Aylectt, 
who was Resident Engineer on the work, for 
drawings of the structure. 

The bridge is situated about 450 ft. from the 
shore, being approached by a timber trestle over 
a sandy flat, which is bare at low tide and covered 
with about 3 ft. of water at ordinary high tide. 
The outer end of the bridge is 250 ft. from the 
channel of the eastern branch of the Elizabeth 
River, and 200 ft. from the Port Warden's line. 
By this arrangement the dredging of a ferry 
slip 700 ft. in length was avoided. The pres- 
ent slip is 250 ft. long, 50 ft. wide at the end of the 
bridge, and 150 ft. where it meets the channel. 
About 40,000 cu. yds. of material were dredged, 
giving a depth of 13 ft. of water at low tide. The 
fender and guide piling extend along both sides 
of the slip from the gallows frame to the Port 
Warden’s line. 

Tbe approach trestle has bents 14 ft. c. to ¢., 
each bent having three piles 4 ft. apart, except that 
at about 170 ft. from the bridge the trestle widens 
out for two tracks, the main track being 
earried straight on to the bridge, and the second 
track turning out from the main track, the point 
of the switch being 170 ft. from the pivot pins 
of the bridge. The turnout curve is 17° and 56.5 
fit. long, then reversing and entering a tangent 13 
ft. from center of main track by a curve of 9° 29’ 
and 98.6 ft. long. This arrangement gives a mini- 
mum length of siding and 15 ft. of tangent be- 
fore entering the bridge, but an easy turnout is 
of more importance than a short siding. The bents 
have caps 12 x 12 ins., which carry stringers 8 x 15 
ins. and 28 ft. long, upon which are laid the ties. 
In order to shorten the trestle approach, the shore 


frame, and the frame itself is of Georgia pine. The 
heads of piles and all joints between caps, etc., 
are thoroughly coated with creosote. 

The arrangement for adjusting the height of the 
free end of the bridge is novel, and is specially de- 
signed to provide for the irregular loading of the 
bridge by a car on one track only, which thus de- 






Side Elevation. 


that either side of the bridge can be raised or low- 
ered by turning the hand gearing, so that the bridge 
tilts sideways with the opposite geared pulley as a 
pivot. In use the gearing is free to revolve under 
any force exerted at the end of the bridge resting 
on the barge. The arrangement of the gearing is 
shown in Fig. 4. 


FIG. 4. GEARING FOR ADJUSTING TRANSFER BRIDGE. 


presses one side of the bridge more than the other. 
For this purpose each side of the end is counter- 
balanced independently. Thus, in the cross-sec- 


tion, Fig. 2, the cable secured to a block on the 
top of the gallows frame by a U-bolt at A, passes 
down to the geared pulley B, across the bridge 
(rassing through 6-in. holes in the web plates of 





The two counterweights are equal to half the 
suspended weight of the bridge, their weight ag- 
gregating 50,000 Ibs. to balance 100,000 Ibs. of 
suspended weight, and by the gearing the counter- 
weights are made to exactly balance the bridge, so 
that the same amount of power is required to lower 
as to raise the end. The bridge will thus remain 
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n any position to which it is adjusted, and when 
-he barge is loaded it can be withdrawn without 
any further adjustment of the bridge by the gear- 
ng. Each counterweight is a cylinder 3 ft. 6 ins. 
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Details of Bearings for End Pins. 
Pivot Bearings and Pivot End of Main 
Girders. 


Fig. 5. 


inside diameter, of three courses of %-in. plate 
and a dished bottom of 7-16 in. plate, all put to- 
gether with 5€-in. rivets. The pottom has a small 
hole for drainage. The total height is 14 ft. 10% 
ins. Inside cross-plates near the top of the cylinder 
carry the 1%-n. U-bolts, 30 ins. long, to which 
is attached the iron loop of the hoisting cable. 
These cables are of 114 ins. diameter, of cast steel 
wire, and are 119 ft. long over the loop ends. 
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Side Elevation. Cross. Section. 
Fig, 6. Outer End of Main Girders. 
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By means of the gearing the bridge can be ad- 
justed to any ordinary barge, whether level or 
careened, and the various heights of barges used 
in connection with this transfer are shown in Fig. 
1, the New York, Philadelphia & Norfolk R. R. 
having barges of three different heights, and the 
Atlantic & Danville R. R. having its barges so 
constructed as to be even with the bridge track 
when the bridge is level longitudinally. The free 
= of the bridge has a range of movement of 

a 

The bridge consists of three plate girders, 51 ft. 
long, or 5) ft. long from the pivot pins to the outer 
end, 6 ft. 6 ins. deep, and spaced 13 ft. 4 ins. apart 
c. toc. They are designed for a dead load of 
600 Ibs. per lin, ft., and a live load of 1,500 Ibs. 
per lin. ft. The maximum bending stress is 
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ess 


equal to 25,500,000 inch-pounds, and the fiber stress 
is 9,600 lbs. per sq. in. Each girder is built up 
of 8 chord plates, 9-16 x 12 ins.; 4 chord angle 
irons, 23-32 x 5 x 3% ins., weighing 18 lbs. per 
ft., and one web plate, 4 x 78 ins. At a depth of 
= ft. 9 ins. below the top cherd are longitudinal 
shelf angles 5-16 x 4 x 3 ins., riveted to one side 
of the web plate of each outer girder and to both 
sides of the middle girder, these angles carrying 
the ties. At the shore or pivot end the depth of 





Fig. 8. Vertical Lateral Bracing at L.L. 


the girders is reduced to 2 ft. 10% ins., and each 
girder has a horizontal pivot pin 4 15-16 ins. di- 
ameter and 5% ins. long at the bearing, with a 
neck 4 ins. diameter and 1% ins. wide at each end, 
and each pin having two 4in. Lomas nuts. The 
pins and bearings are shown in Fig. 5. At the 
outer end the girders are 3 ft. 6 ins. deep, con- 
nected by a plate girder, as shown in Fig. 6. 
There are two main cross-girders of the form 
shown in Fig. 7, which are spaced 4 ft. 6 ins apart, 
and carry the gearing. An extension of the upper 
members of these girders, 5 ft. 14% ins. long, is 
riveted to the outside of the outer main girders, and 
carries the platform for the machinery. The lifting 
power is transmitted directly to the lower members 
of these cross-girders (which members are under 
the bottom chords of the main girders) by means 
of eyebars 2 ins. square, having looped ends which 
embrace 6%-in. pins in the upper members and 
4 15-16-in. pins in the lower members. The gear- 
ing for the barge connections is supported upon 
four ties, which project through apertures 8 ins. 
wide, 12 ins. high and 24 ins. apart, cut in the 
webs of the outer main girders. The toggle bars 
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The superstructure was designed by Mr. Charies 
C. Wentworth, M. Am. Soc. C. E., and the termi- 
nal improvements (including this structure) were 
constructed under the supervision of Mr. W. B. 
Causey, Engineer of Maintenance of Way of the 
railway. Mr. Philip Aylett was Resident Engineer 
in charge of construction, and Mr. Jos. Causey 
Assistant Resident Engineer. The super- 
structure was built at the works of the American 
Bridge & Iron Co., Roanoke, Va. Messrs. Ruther 
ford & Brown, of New York, were the contractors 
for the piling and dredging, the Delaware Con- 
struction Co., of Wilmington, Del., being the sub 
contractor. 


was 





TRUE ECONOMY IN THE DESIGN OF 
BRIDGES.* 
By J. A. 1.. Waddell, M. Am. Soe. C. E. 
Treatise after treatise has been written upon the 
subject of economy in superstructure design, but un- 


fortunately the result is simply a waste of good mental 
energy; for the writers thereof ibly attack the 
problem by means of complicated mathematical inves- 
fact that the questions 
to solve are altogether too intricate 
The object of each 
o have been to establish an equa 
tion for the economic depth of truss, or that depth 
which corresponds of metal 
required for said truss; and, to start the investigation. 
it seems to have been customary to make certain as- 
sumptions which are not even approximately correct. 
For instance, the principal assumption of several treat 
ises in French and English is that the sectional area 
of each member of a truss is direct! 


invari 
tigations, not recognizing the 
they endeavored 
to be undertaken by mathematics. 
investigation appears t 


to the minimum amount 


ly proportional to 
its greatest stress; or, In other words, that, in propor- 
tioning all members of intensity 
of working stress is to be used, while in reality, for 
modern steel bridges, the intensities vary from, say, 
6,000 Ibs. up to 15,000 lbs., or, when wind stresses are 
considered, up to even 20,000 Ibs. Again, no distinc- 
tion is made between tension and compression mem- 
bers and the greatly varying amounts of their per 
centages of weights of details. 

There is, however, one mathematica! investigation 
concerning economic truss depth which, in the author's 
opinion, is approximately correct, and which is based 
on assumptions that are very nearly true; but it holds 
good only for parallel chords. It is this: Let A = 
weight of the chords, B ) 


trusses, a constant 


weight of the web, C 





FIG. 9. VIEW OF TRANSFER BRIDGE AND TRESTLE AT WEST NORFOLK, VA.; 
ATLANTIC & DANVILLE R. R. 


and barge connections are so arranged that any 
motion of the barge, whether horizontal or vertical, 
is communicated to the bridge. The latches are 
bars 5 ins. square, moved by means of a hand 
wheel and gearing. 

The necessary flexibility of the bridge to with- 
stand the effect of the barges careening when 
loaded on one side only, is provided for by placing 
the lateral bracing in the neutral axis of the main 
girders. Secondary stresses are thus avoided, and 
any given cross-section remains rectangular, while 
considerable freedom to twist is allowed. At the 
three panel points marked K, K, K, on Fig. 1, 
are horizontal, transverse angles % x 3 x 3 ins., 
level with the shelf angles, while at the two panel 
points marked L, L, is the vertical transverse 
bracing shown in Fig. 8. In the five panels 
formed by K, K, K, and the top chords of L, L, is 
the horizontal diagonal bracing, consisting of 
angles 5-16 x 3 x 3 ins., with 5-16-in. junction or 
intersection plates. 


weight of the trnss, and D depth of the truss, then 
C=A +B. 
But the weight of the chords varies inversely. as the 


depth, or A = and the weight of the web varies 


D 
directly as the depth, or B 
constarts; and therefore 


b D, where a and b are 


4 
Cc tod 
D 
If C is to be made a minimum, we shall have, by 
ac a A B 
differentiation, = ' b 0, or ‘ 0 
aD I» D D 
or A= B. As the second differential coefficient, after 
substitution according to the usual method for maxima 
and minima, comes out positive, the result obtained 
corresponds to a minimum. From this it is evident 
that, for trussess with parallel chords, the greatest 


economy of material will exist when the weight of the 
chords is equal to the weight of the web. The author 


*’This paper is to constitute Chapter III. of a work 
now in preparation by the author, entitied, 
Detailing of Steel Bridges." Copyright, 1895, by J. A. 
L. Waddell. 
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has verified this conclusion by checking the weights of 
chords and webs in a number of finished designs, find- 
ing it to be absolutely reliable. However, it is not 
of much practical value, because the economic depths 
ef trusses with parallel chords are pretty well known, 
and again, when spans are much in excess of 200 ft., 
the chords are no longer made parallel. Moreover, the 
best depth to use is not often the one which gives the 
least weight of metal in the trusses. 

The author finds by experience that for trusses with 
curved or broken top chords the economic depths, as 
far as weight of metal is concerned, are generally 
much greater than certain Important conditions will 
permit to be used. For instance, especially in single 
track bridges, after a certain truss depth is exceeded, 
the overturning effect of the wind pressure is so great 
as to reduce the dead load tension on the windward 
bottom chord to such an extent that the compression 
from the wind load, carried by the lower lateral sys- 
tem, causes reversion of stress; and such reversion eye- 
bars are not adapted to withstand. Again a very deep 
truss requires an expensive traveler, consequently it 
would be really economical to reduce the depth of 
both truss and traveler, and increase the total weight 
of metal in the trusses; especially considering that the 
adoption of a truss depth several feet less than the 


theoretically economic one increases the total weight 
of metal but siightly. S 
Again, the total cost of a structure does not vary 


directly as the total weight of metal, for the reason 
that an increase In the sectional area of a plece adds 
nothing to the cost of Its manufacture, and but little 
to the cost of erection; so it is only for raw material 
and freight that the expense is increased. For these 
reasons truss depths considerably less than those which 
correspond to the minimum amount of metal are 
generally the best ones to use. For parallel chords the 
theoretically economic truss depths vary from one- 
fifth of the span for spans of 100 ft. to about one-sixth 
of the span for spans of 200 ft.; but for modern rail- 
way bridges the least allowable truss depth is about 
2s 'ft., unless suspended floor beams be used, a detail 
which is rapidly go!ng out of fashion. 

In two 500-ft. spans of a combined railway and 
highway bridge which the author is now building, he 
has employed a truss depth of 72 ft., but this was 
determined by the reversal of stress in bottom chords 
through wind pressure. A greater depth, if permissi- 
ble, would have caused a saving in total weight of 
metal. 

In a design of the author's for a 560-ft. span, a 
truss depth of 90 ft. was adopted, but in this case the 
live load was very great, varying from 10,000 Ibs. per 
lin. ft. for short spans to 8,000 Ibs. per ln. ft. for 
long spans; and the bridge 1s 20% wider than in the 
case of the two 500-ft. spans just mentioned. The 
greater the live load, and the wider the bridge, the 
greater can the truss depth be made advantagously. 

The little mathematical investigation given above can 
be applied with advantage to plate girder bridges and 
to the floor systems of truss bridges. If, for ordinary 
cases, in designing plate girders, one will adopt such a 
depth as will make the total weight of the web with 
its splice plates and stiffening angles about equal to 
the weight of the flanges, he will obtain an economi- 
cally designed girder, and a deep, st{ff one. For long 
spans, however, this arrangement would make the 
girders so deep as to become clumsy and expensive to 
handle, consequently when a span exceeds, say, 40 ft., 
the amount of metal in the flanges should be a little 
greater than that in the web; and the more the span 
exceeds 40 ft., the greater should be the relative 
amount of metal in the flanges to that in the web. 

Concerning economical panel lengths, itis safe to 
make the following statement: ‘*Within the limits set 
by good judgment and one's inherent sense of fitness, 
the longer the pane! the gieater the economy of material 
in the superstructure.”’ Of course, when one goes to 
such an extent as to use a 30-ft. panel in an ordinary 
single track bridge, he exceeds the limits referred to; 
because the lateral diagonals become too long, and 
their inclination to the chords becomes too flat fer rig- 
idity. Again, an extremely long panel would often 
cause the truss diagonals to have an unsightly appear- 
ance, because of their small inclination to the hori- 
zontal. 

There is another mathematical investigation which is 
of practical value. It relates to the economic lengths 
of spans, and was first demonstrated in print by the 
author about five years ago in ‘Indian Engineer- 
ing,”’ although the principle was announced some three 
years earlier, in the first edition of his ‘* General 
Specifications for Highway Bridges of Iron and Steel.” 
Strange to say, many engineers failed to see any 
difference between this” principle and an old 
practice of forty years’' standing. The principte 
is that “for any crossing, the greatest economy wil) 
be attained when the cost per lin. ft. of the sub- 
structure Is equal to the cost per lin. ft. of the trusses 
and latera) systems."’ The old practice was, to make 
for economy the cost of a plier equal to the cost of the 
span that it supports, or more properly, equal to one 


half of the cost of the two spans that it helps to 
support. 

Is not the difference between these two methods 
perfectly plain? In one the cost of the pier is made 
equal to the cost of the trusses and laterals, and fn the 
other It is made equal to the cost of the trusses, lat- 
erals, and the floor system. When one considers that 
the cost of the floor system is sometimes as great as 
one-half of the total cost of the superstructure, he will 
recognize how faulty the old method was. 

The following is the demonstration of the principle. 
simplified to the greatest practicable extent. Let us 
assume a crossing of indefinite length, for which the 
depth of bedrock is constant, and ‘et S = cost per lineal 
foot of the substructure, T == cost per lin. ft. of the 
trusses and laterals, F = cost per lineal foot of the floor 
system, B = cost per lineal foot of the entire bridge 
and L = length of span; then B = 8 + T + F. 

Now if we assume that slight changes in lengths of 
span will not affect materially the sizes of the piers, 
the cost per ft. of the substructure will vary inversely 


8 
as the span length, or S = —, s being a constant. 


4 

Again, the cost per foot of the trusses and laterals. 
for slight changes in length of span, varies nearly 
directly as, the span length, hence we may write the 
equation T = t L, t being a constant. 

The cost per foot of the floor system is practically 
independent of the span length, being a function of the 
panel length, which does not change materially with 
the span. We now have the equation 


8s 
Ba sth ee 


in which B fs to be made a minimum. Differentiating, 


aB Ss 
we have (as F is a constant) —— — — — + = = 0, or 


L 
S = T. A further differentiation shows that the re- 
sult corresponds to a minimum. 

This proves that in any layout of spans the greatest 
economy will he attained when the cost of the sub- 
structure per lineal foot of bridge is equal to the 
cost per lineal foot of the trusses and lateral systems. 
Of course, nosuch thingas a bridge of indefinite ex- 
tent ever exists, nor ds the bedrock often level over the 
whole crossing; nevertheless the principle can be applied 
to each pier and the spans that it helps to support 
by making the cost of said pier equal to one-half of the 
total cost of the trusses and laterals of both spans. 
Since working out this demonstration, some eight or 
nine years ago, the author has made a practice of 
checking the correctness of the principle thereby es- 
tablished by comparing the cost of substructure and 
superstructure in a number of bridges which he has 
designed and built, with the result that he finds the 
principle to be exact. Some engineers have claimed 
that it cannot be so because of errors in the assump- 
tions. It is true that these errors exist; but, in the 
first place, they are small, and, in the second place, 
they tend to balance each other. 

The principle will apply also to trestles and elevated 
roads. In the latter, if we make the cost of the 
stringers or girders of one span equal to the cost of 
the bent at one end of same, including its pedestals, 
we shall obtain the most economic layout. In an 
ordinary railroad trestle, consisting of alternate spans 
and towers, it will be necessary for greatest economy 
to have the cost of all the girders in two spans (one 
span being over the tower), plus the cost of the lon- 
gitudinal bracing of one tower, equal to the cost of 
the two bents of said tower, including their pedestals. 

On page 235 of the first edition of Prof. J. B. John- 
son's “Theory and Practice of Modern Framed Struct- 
ures,” Mr. Bryan uses this method of the author’s, in 
a slightly different form, for determining the most 
economic number of spans to adopt at any crossing, 
establishing the equation 


al 
y= A+B+ (x —-1)C +1- Pp. 
hx 


in which y (the total cost of bridge) is a minimum 


1 { a 
when -= —C; 
z ap 
where 
A = cost of the two end abutments in dollars; 
B= cost of the floor and that part of the iron weight 
which remains constant, in dollars; 
C = cost of one pier, in dollars, assumed as constant; 
l= length of bridge in feet; 
xX = number of spans; 
p = price of iron per pound, in dollars; 
Y = total cost of bridge, in dollars; 
a = weight per foot of a span of b feet in length. 
Thus far, all right, but then he makes an assumption 
which will not be correct except for one live load, for 
ove set of specifications and for single track railway 


b 1 
bridges, viz., that for pin-connected spans — = . 
a 


Consequently his subsequent table of economic span 
lengths is not in any sense general, but is true only 
for single track bridges designed for one standard live 


load and according to one standard set of specifica 
tions; while his equations hold good for bridges 
any kind and loading, including highway as we 
railway structures. 


As a check on the correctness of Mr. Bryan's 


ll as 


fix- 


b 1 
sumption that — — . for single track bridges, the 
a 


thor has looked up some of his latest designs and ha- 
found the following: For a 375-ft. through span, Clas. 
b 1 


xX,-= 57° for a 362-ft. double track through span 
a 5. 


b 1 b 
Cm Z, — = —, and for a similar 490-ft. span, 

a E : 
~; for a 280-ft. double track deck span. Class Y 


9.0 


b b 

-- == ——, and for a similar 200-ft. deck span — = e 

a 9.1 a 9.5 

For a single track 200-ft. through span designed by « 

contracting bridge company and checked by the an 
b 1 


thor, — = ——; 

a 4.7 
ultra economical. It is but fair to state that the 275 
ft. and 362-ft. spans are about 2 ft. wider than th 
ordinary singie track bridges of such span lengths 
This causes the denominator of the fraction to in 


crease, It is evident, though, that assuming 


the detailing thereof, however, was 


any 
b 

fixed value for — is unwarranted, because the weights 
a 

per foot of trusses and laterals for spans of Classes 7 

and U, of the “* Compromise Standard System of Live 

Loads for Railway Bridges,”’ will vary by from, say. 


b 
33 to 40%; consequently the values of — would var) 


a 
likewise. 


In cases of structures for crossings where there is 
danger from washout, it may be truly economical to 
use metal unsparingly in the design, in order to insure 
the metal work going together readily and with the 
least possible delay; and in extreme cases it would be 
eminently economical to adopt a cantilever design and 
thus reduce the risk of washout to a minimum by the 
expenditure of a considerable amount of extra meta! 
for the superstructure. 

There ‘s another economic feature of design, which 
unfortunately has been overlooked continua!ly—v:z.. 
that the most economic structure is the one for which 
the first cost, plus the capitalized cost of annual 
deterioration and repairs, is a minimum. A proper con- 
sideration of this economic feature wonld cause the 
use of better details, larger sections of main members 
more efficient and rigid sway-bracing and a greater minl- 
mum thickness of metal. 








THE CHICAGO MAIN DRAINAGE CHAN- 
; NEL. 


XVIII. 
Sections 11, 12 and 13. 


The contractors for these three sections of the 
channel are Mason, Hoge & Co., who were award- 
ed the work on Sections 11 and 12 on July 13, 
1892, and for Section 13 on July 27, 1892. For 
this reason, and because the character of the work 
and the machinery used are nearly the same on 
all three sections, they will be described together. 
Although nearly the last sections to be described, 
they were among the first to be put under con- 
tract, and as the work has been prosecuted dili- 
gently by the contractors, they are rapidly ap- 
proaching completion. A pretty fair idea of the 
appearance of the work as it stood in the summer 
of 1895 may be obtained from Fig. 81, which is 
a view looking east and showing Sections 12 and 
11 in the foreground, with Sections 10, 9 and 8 
curving around toward the right in the distance. 
To the right of the main channel is shown a 
glimpse of the Illinois & Michigan Canal and the 
tracks of the Chicago, Santa Fe & California R. R.. 
while the main channel can be traced to the hori- 
zon by the white line of the spoil banks. 

The amount of work on these three sections and 
the prices paid for each class are as follows: 

|--Glacial drift.--| |—Solid rock.—| |-Ret'n’g wall.-. 
Sect’n. Cores. P’ce,cts. P’ce,cts. Cu.yds. Price. 

11.... 49,788 1,001,183 same aie 

12.... 41,739 30 1,000,500 79 10,000 $3.50 

13.... 35,000 26 1,053,700 7: 20,000 3.50 


es 


Total.126,527  .... 3,054,383 .... 30,000 


Of the total 3,180,900 cu. yds. of excavation, 
practically all but 751,000 cu. yds. will be removed 
by Brown cantilever cranes exactly similar in con- 
struction to those described on Section 10. These 
machines have been operated by the m#aufactur- 
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ers, the Brown Hoisting & Conveying Ma- 
chine Co., of Cleveland, O., the contractors paying 
this firm a certain price per cubic yard for re- 
moving the material after it was loaded into the 
skips. 

Before taking up the work of these cranes a 
few words need to be said regarding the exca- 
vation done previous to putting them into opera- 
tion. Altogether the glacial drift excavation 
amounted to only 126,527 cu. yds., and was merely 
the cleaning off of from 1 ft. to 2 ft. of earth over- 
lying the rock. Teams, wheelbarrows and other 
ordinary methods of work were used and call for 
no especial mention. On Section 11, there was 
a considerable levee work done, and the contractors 
received an additional price for this. Such solid 
rock as was removed before the cranes began 
work was taken out with dump cars and cable 
inclines, with the usual tracks in the pit and on 
the spoil bank. Some very good work was done 





FIG. 81. GENERAL VIEW OF SECTIONS 12 AND 11, SHOWING CHARACTER OF 


with the incline on Section 12. Two faces were 
worked, and the output per face per 10-hour shift 


averaged 322 cu. yds. for nine months worked in 
1893. 

Turning now to the work of the cantilever cranes, 
Table VI. shows the force worked, output and 
wages paid in operating the cranes on each sec- 
tion for the month of October, 1894. In submit- 
ting these figures, the Brown Hoisting & Convey- 
ing Machine Co. wrote: 


Enclosed find the blanks filled out for the month of 
October, 1894. This month was selected as one in 


TABLE VI.—Showing Amount of Rock Handled, Num- 
ber of Employees and Wages of Employees for 
Cantitever Cranes Worked on Sections 11, 12 
and 13 in October, 1894. 

Section 


: 11. 12. 13. 
No. 10-hour shifts in month........ 27 27 27 
Cu. yds. exc. per crane per shift.... 544.4 488.8 541.8 
No. skips worked on face........... 9 9 9 
Av. skipload, cu. yds................ 1.72 157 1.74 
No. laborers and foremen on face. . 43 45 46 
Cu. yds. exe. per man per shift.... 12.66 10.86 11.77 
Pay of laborers, cts. per hour...... 15 15 15 
Pay of foremen per shift.......... $3.00 $3.00 00 
Pay of crane engr. and fireman.... $2. 25 25 
Pay of oiler for crane............ 5 1.75 $1.75 
Pay of towerman or operator...... ‘ 2.75 $2.75 
Tons of coal burned per shift...... 1.638 1.54 1.56 
cost of coal per ton............... $1.73 $1.73 $1.73 

otal hours’ delay, all cranes....... 126 189 170 
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which there were but very tew interruptions, the con- 
tractors’ men working nearly every day. We have as- 
sumed 27 ten-hour shifts for each machine, all of the 
cantilevers, excepting No. 7, working the greater por- 
tion of each day. The delays were on account of wait- 


ing for material, laborers, etc., and include the time 
lost by men not being on the work on account of rain 
and for other reasons. Cantilever No. 7 lost three full 
days while we were replacing a driving disk. For 
wages paid to laborers and foremen you will have to 
ask the contractors, as they are employed by them. 
($3.00 per day for foremen; 15 cts. per hour for labor- 
ers.—Ed.) We put down the wages paid to the three 
men employed to operate the cantilevers. For coal 
we had to take the average for the month and then 
divide it by 27, the number of working days in the 
month, and assumed that as the average for the shift. 
The remainder of the figures will explain themselves. 


The figures in Table VI. are self-explanatory, 
with the exception, possibly, of those referring 
to delays. In operating a machine of this kind 
there are necessarily two causes of delay: (1) Ac- 
cidents and small repairs to the crane itself, and 
(2) delays waiting for the skips to be loaded, blasts 
to be made and other waits on the excavating 
force. Dividing the figures of total delay of all 





and shows the number of cranes worked on each 
section, the number of 10-hour shifts worked and 


the average output of each crane for 12 months. 
The foregoing figures have related almost ex- 
clusively to the work of the cantilever crane con- 


veyors, and are in all cases, except where other- 
wise noted, based on a 10-hour working day and 


on the number of days actually worked As a 
matter of fact, 9, 10 and 11-hour shifts were 
worked, and both day and night shifts, although 
practically all of the work was done in the day- 
time. During February, March, April, May, Sep- 
tember, October and November, 10-hour = shifts 
were worked; in June and July and August, 11- 
hour shifts, and during December and January, &- 
hour shifts. 

The method of excavation in its general feat- 
ures is alike on all three sections, the rock being 
blasted down in a face extending transversely 
across the channel and loaded by hand. Both 


—-] 


POR La gale et eee ee Tee ; 


eranes into these two classes of delay, for each 
machine the following results are obtained: 


Hours’ delay in 


Hours’ delay in 
month due to 


month due to 








& contractors. 
rene 1, section 13 34 

“. = < 13.. 48 

Sa 13 65.5 

a _ 13... ‘ 72 

oe = ” 3a «4 49.5 

s -¢ « 12.. va 42 

“ 7. “oe ll 27 

“ 8, “ 1l 58.5 

Total delay, eight cranes.93.5 291.5 


These figures were furnished by the Brown 
Hoisting & Conveying Machine Co., and are for 
the month of October, 1894, only. 


ROCK CHANNEL AND PROGRESS OF WORK 


Ingersoll-Sergeant and Rand drills are used, the 
number of each being as follows: 
See. 11. Sec. 12. Sec. 13 


Ingersoll-Sergeant ...... etnwiele 11 7 
WON ‘weecddecéceentees a 10 


On Sections 11 and 13 air is supplied by 
18 x 30-in. duplex Rand compressors, and on Sec 


tion 12 two Ingersoll-Sergeant straight line air 


compressors are used. 


The methods of drilling differ somewhat, not 
only on different sections, but sometimes on the 
same section. The holes are usually 12 ft. deep 
and drilled in a single row across the channel and 
about 8 ft. back from the face. The number of 


TABLE i ee of Brown Cantilever Cranes Worked, Number of 10-Hour Shifts Worked, 


and Output per 
and 13. 
t Section 11. 
No. cranes No.shifts 
worked. We oe 








Feb., 1894.... 2 Ms 306. 2 
an edeees, a 39.7 372.8 2 
2 41.2 526.7 2 

2 49.5 391.9 2 

2 55.8 491.0 2 

2 53.8 553.9 2 

2 81.8 440.1 2 

2 48.8 627.1 2 

2 49.6 592.7 8 

2 45.6 541.7 3 

2 38.6 707.2 4 

2 41.4 490.4 4 

Twelve months . 599.2 494.6 ° 











Table VII. has been compiled from the records 
of Division Engineer Mr, Charles L. Harrison, 


Cu. yds. No. cranes No. shifts Cu. yds. No. cranes No. shifts Cu.yds 
per shift. worked. 
4 9 





ift for 12 Months, February, 1894, to January, 1895, Inclusive, on Sections 11, 12 


--Section 12.— 





—) Section 13.- 


ma 


worked. per shift. worked. worked per shift 
44.5 359.6 4 91.3 246.1 
5O.5 5.4 4 wm 443.2 
41.5 506.0 4 90.5 540.3 
43.1 394.4 4 RS 489.4 
50.3 447.3 4 109.4 488.1 
51.7 566.7 4 109.6 514.6 
51.1 514.7 4 113.7 468.8 
47.3 539.1 4 96.8 396.7 
76.9 514.9 3 73.6 5585 
69.8 485.7 2 64.7 420.4 
74.1 530.4 2 38 65.3 
83.7 494.6 2 23.9 471.7 

684.5 489.1 ; 1.006 472.2 





2 nO 
holes in a row varies, but generally it is either 16, 
18 or 22, From two to three drills are used to put 
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in these holes, and one drill is worked on the 
large blocks. 

Aside from the rock excavation already noted, 
the principal work on Sections 11, 12 and 13 has 
been the construction of a retaining wall on Sec- 
tions 12 and 13. When work was begun it was 
not expected that much retaining wall would be 
needed, but as the excavation proceeded numer- 
ous pockets and seams of clay were found, which, 
when they broke into the sides of the channel, had 
to be filled with masonry. One of these pockets 
is shown in the right-hand wall about the middle 
foreground of Fig. 81. Often the pocket did not 
come to the surface within the limits of excava- 
tion, but appeared like the heading of a tunnel in 
the channel wall with a layer of solid rock above, 
as well as below, and on the sides. The pockets 
were sometimes globular in shape, and showed the 
marks of attrition, indicating that they were pot- 
holes worn by the action of water and boulders, 
and sometimes they appeared to be crevices or 
eracks in the bedrock. All were filled with clay 
which seemed to contain finely-ground limestone, 
and the mixture cut as smoothly and firmly as a 
cheese, and when burned gave a hard brick of 
a grayish white color, which took a very satisfactory 
polish. This property was taken advantage of 
by the laborers, who, in their idle moments, carved 
out various uncouth and heathenish beasts and 
baked them for ornaments. These clay pockets 
caused considerable trouble to the channeling ma- 
chines, as will be noted further on, and added ma- 
terially to the cost of the sections. 

Cantilever Crane Work.—The conditions of the 
work on Sections 11, 12 and 13, together with the 
very complete records of output given in Table 
VII. enable a very satisfactory determination of 
the capacity of the cantilever crane on the canal 
work. The eight machines used on these three 
sections were all operated by the manufacturers 
after a nearly uniform system, and, it is fair 
to presume, in such a manner as to develop their 
best qualities. The figures of output cover an 
entire year’s work for each machine comprising 
both winter and summer months. 

Summarizing the figures of output, we find the 
average for each crane to be as follows: 


Sec.11. Sec.12. Sec.13. 


Cu.yds. Cu.yds. Cu.yds. 
Av. output per 10 hrs. per crane 494.6 489.1 472.2 
Av. output per man per 10 hrs... 115 10.86 10.26 


Lumping together the work of all eight machines 
1,107,300 cu. yds. of rock were taken out in 12 
months, or 485.3 cu. yds. per 10-hour shift worked, 
or 10.87 cu. yds. per shift per man worked on the 
face. There were 306 working days in the year, 
or 2,448 working days for the eight machines, 
making the output per 10-hour working day 451.9 
cu. yds. 

The figures of delay cover but one month, but 
they may for various reasons be assumed to 
represent quite fairly the average delay per 10-hour 
shift for the year. Summarizing these figures, we 
get the following: 


1, 2. 38. 4. 5. 6. 7 8. 

Hrs.’ delay per ———-Crane No.— —_| 
ten hours ..1.74 1.79 2.76 2.88 1.98 2.13 2.37 2.29 
A delay of 244 hours per 10-hours may thus be 
expected for each crane, but of this delay only 0.43 
hour is due to the machine itself, the remaining 
time being delays waiting for the skips to be 


loaded, for blasts, and for other purposes for 
which the crane is not responsible. It should be 
remembered that these delays are figured per 


working day, and not per day worked. 

The cost of operating each crane per 10-hour 
shift is not easy to get at with exactness, but from 
the figures obtainable it seems to be about as fol- 
lows: 





Pay of engineer and fireman......................$2.25 
PAG GE GOT 2 once scccnscaces sbi murSbescweacabne 1.75 
Pay of operator 2.75 
Ce OE GOR: S wsivin.cccets came ket viedo err 
EMGiMe tPACK 5000 ccc scwces. ae buketis tek ee aa ee bo 
Cost of water, oi] and waste...... 25 

BOAR i sins Ho SN pe aR RES heh re neesees eae $10.25 


The cost of repairs, a very important item, is 
not known, nor is it possible to know just what 
proportion of the expense of watchman’s service 
and superintendence goes to each machine. The 
above are the items of cost of operation which 
vary the least with the varying conditions of the 
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work and varying output, and may be roughly as- 
sumed to be constant whether the crane removes 
300 cu. yds. or 600 cu. yds. per day. 

The cantilever crane, like the cableway, is a 
conveying machine, and its output is greater or 
less up to a certain limit, according as the rapid- 
ity of excavating the rock and loading the skips 
approaches the capacity of the conveyors. One of 
the cranes has taken out 892% cu. yds. in 10 hours, 
and 4,845 cu. yds. ina week. These, of course, are 
exceptional records, but they serve to show to what 
a great extent the capacity of the machine de- 
pends upon the rapidity of work in the pit. The 
hardness of the rock, character of the weather, 
efficiency of labor and superintendence and a 
dozen other variables determine the rapidity of 
work in the pit. The value of the figures of out- 
put given above lies in the fact that they involve 
all these variables, or, in other words, are records 
of actual outputs of rock excavated, extending 
over a considerable period of time and covering 
a number of machines. 

Channeling Machine Work.—In the article de- 
scribing the work on Section 8 there were given a 
number of records of the work of the Ingersoll- 
Sergeant channeling machines. All but one of 
the channelers used on Sections 11, 12 and 13 were 
supplied by the Sullivan Machinery Co., of Chicago, 
Ill., and we give herewith some records of these 
machines to supplement those of the Ingersoll- 
Sergeant channelers already recorded. 

The problem of cbanneling the sides of the 
rock sections of the drainage channel offered diffi- 
culties never before met with by channeling ma- 
chines, This class of machinery had heretofore 
been used exclusively on sound stone of the higher 
grades, such as marbles, oolitic limestones and 
sandstones. Any quarry that was not sound was 
soon abandoned, and all the unsound layers of rock 
were almost invariably removed by blasting be- 
fore the channeler was set to work. On the canal 
entirely different conditions prevailed. The object 
in using the channeling machines was to secure as 
solid, unshaken and sound a wall as possible, and 
the more shaky the rock, the more important it 
was to keep the effect of the powder from the walls, 
and the channeler cut did this as nothing else could. 

The limestone on the rock sections of this work 
varied very considerably from place to place, and 
often changed in a few hundred feet. In places 
it was hard, compact and flinty, with bands of 
chert, and in other places it was soft, shaken and 
filled with mud pockets. In a number of places 
the rock would be apparently sound on the sur- 
face, and a few feet down a pocket filled with 
clay would develop. In other places the whole 
rock wall would prove to be shaken up and full 
of seams, often running parallel with the channel 
cut, so that when the bit reached a depth of 6 or 8 
ft. the whole side of the cut would cave in. Fre- 
quently cuts had to be abandoned for this reason 
before the depth of 12 ft. was reached, and it was 
not at all unusual on some sections to find the 
machine blocked up on timbers, working over a 
cut 2 or 3 ft. wide at the surface where the broken 
rock had fallen in and been removed by hand. 

On the second and third cuts a new element of 
trouble came from the shaking of the rock by 
the explosions. When by chance the channel cut 
bottomed at or near a natural bed, or plane of 
stratification, the effects of the blast would hardly 
be felt on the rock below; but when the cut hap- 

pened to come halfway through a bed, so that in 
removing the face the holes were drilled a foot or 
more below the bottom of the channel, the explo- 
sion would shatter the rock badly within the 
channeled line, so that when the next cut was 
put down the rock would be solid on the outside 
and shaken on the other, causing the ‘“‘cuts” to 
run and become so crooked that the machine could 
not force the steel through them. 

Again, on certain sections where there was a 
great deal of water, and when the contractor 


failed to take the necessary pains to draw it 
away from the walls, it would cover the sur- 
face where the channeling was being done, making 
it impossible for the runner to see what he was 
doing. This was especially bad in loose places on 
the second and third cuts, The rapidity with 
which the faces of the excavation advanced made 
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it very troublesome to provide water for the chan- 
neling machines in cold weather, particularly on 
those sections where there was not earth enough 
to protect the water pipes from frost. 

The following figures will give an idea of the 
variation in results owing to different conditions 
The two machines selected were Sullivan No. 10) 
on Section 12 and No. 111 on Section 13. Th. 
cutting is taken from daily reports. That done i: 
June, 1893, was on the top lift under favorab\ 
weather conditions, the short hours being 
counted for by time lost in a labor disturbance. 

The January, 1894, reports were taken under the 
most unfavorable conditions, third lift cutting 
cold weather with the usual accessories of froze, 
water pipes, ice and snow; and in the case of ma- 
chine No. 111 there are included five night shifts, 
which in winter means additional trouble. ‘Th 
time figured is that for which the men were puid, 
which includes all time lost for repairs and d- 
lays. 


ac- 


Channeler 101. Channeler 111. 


June, dan., June, Jan., 

1893. 1894. 1893. 1804. 
No. hours worked .. 205 222 209 200 
Sq. ft. channeled. ...2,783 1,401 3,076 1,683 
Av. sq. ft. per hour.. 18.4 6.31 14.24 5.60 
Max, sq. ft. per day.. 300: 126° 357? 96 
Min. sq. ft. per day.. 90 18* 63? 123 


10-hour day; ?11-hour day; *9-hour day. 


These figures bring out very forcibly the point 
mentioned in the description of the channeling 
work on Section 8—viz., the effect of the uature 
of the rock, the weather, the lift on which work 
was done, etc. 

The labor expenses of running the chanuelers «1 
Sections 12 and 13 were about as follows: 


Wages of runner per da oe cece cece cece ce sees eGardD 
Wages of foreman per day .......seeeeeeeeeeeese 1.75 
Wages of helper per day .........-ceceeceeeeeees 1.50 
Blacksmiths and teams to hau! drills............ 68 
Superintendence, including foreman and machinist. 1.33 
Cost of coal delivered to machine................ 2.50 

BOCA. cccic nieces ete iw bee AL AUAe UEKeboD ess $10.51 


The above figures as to blacksmiths and super- 
intendence vary according as the contractor has 
more or less work for his regular force to do. 
They are based on employing men for the chan- 
nelers alone. No figures of cost of repairs, steel, 
etc., are given. These machines were opetared 
by the manufacturers, who received a stipulated 
price per square foot for the work done. On most 
of the sections the contractors purchased the ma- 
chines outright and did the work themselves. Al- 
together 86 channeling machines have been used 
on the canal, 33 of which were supplied by the 
Ingersoll-Sergeant Drill Co., and 53 by the Sulli- 
van Machinery Co. 
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UNIFORMITY OF METHODS IN 
WATER METERS.* 
By John Thomson, M. Am. Soc. C. E. 


The increasing use of water meters, and the rapidly- 
grow:ng sentiment in favor of their applicat.on are 
leading to the more general testing of meters by water- 
“works Officials’ as also to niore exacting requirements 
respecting thei: performance, and especially is this the 
case regarding the low-rate registration of the smaz.ler 
sizes of meters used in domestic service. This observa- 
tion at once leads to the query, Is it not time that more 
ctniform methods of testing be adopted by the pur- 
chasers of meters, especially in the smaller calibers for 
domestic use? 

It is believed that the question answers itself affirma- 
tively, but among the reasons leading to this conclu- 
sion, it may not be amiss to mention that, as between 
the purchaser and the manufacturer, the advantage 
would be mutual, the single illustration sufficing that 
the conditions are here almost identical with that of 
uniform standards in pipe threads and flanges. 

The corollary, then, is query number two: In what 
particulars of meter-testing should uniformity of 
methods be atempted? Here, undoubtedly, there is 
room for many opinions, and it is hoped that the dis- 
cussion evolved may lead to a codification of present 
rules and practices. The writer selects the following 
features, which, to him, appear as most deserving of 
consideration and adoption, namely: (1) Should not the 
rating of meters, especially in low-flow tests, be by 
timing the deliveries of definite quantities, rather than 
by designating the diameter of jets? (2) What shall be 
be the limit of the minimum rate? (3) What shall be 


*Slightly condensed from a pa read before the 
Dértingvos meeting of the New Dagiand Water-Works 
Association. The full paper will be publish?d in the 
Journa) of the Association. 
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. mit of the maximum rate? (4) Should tests be re- 
+.rred to the meter on the tank? (5) Shou:d the error be 
udieated in pounds or percentage. . 

Low Flows Should be Designated by Time Rating. 
The writer is strongly of the opinion that the time 
ite should be adopted, as being correct In theory, and 
noroughly demonstrated by long practice, especially 
so in Europe. The amount of uncertainty regarding 
this subject can probably be best attested by the 

ndere of water meters, to whom the most w despread 
xperiences converge. 

Now, let it be sald that in testing a meter at low flows 

my point desired to be known is what quantity 

s passing in a minute or an hour. The sensibility of the 
meter is alone established by this. If one meter, to 
operate accurately, requires a draft of 2 cu. ft. uni- 
formly drawn in one hour, and another meter operates 
with equal accuracy upon a draft of 1 cu. ft. in the 
same time, then the latter has twice the sensibility of 
the former. The only function, then, of a throttling 
diaphragm is to determine the rate of flow, and the 
only method of ascertaining this is to earefully rate 
the perforation by measuring its discharge under a 
definite pressure for a definite per od of time. If t'me- 
honored truths will bear repeating, then so will hy- 
draulic principles, which alone is the excuse for here 
presenting a few illustrations, with the view of im- 
pressing upon the memory the importance of following 
the procedure just recommended. 

In Fig. 1 is represented, to large scale, a diaphragm, 
the original of which is 1-32 in. thick, the perforation 
being precisely 1-32 in. diameter, with the edges 
knife-sharp. The delivery of this orifice under a press- 
ure of 50 Ibs. per sq. in. is approximately 1 cu. ft. per 
hour. In Fig. 2 a diaphragm is represented to the 
same scale as Fig. 1, the original of which is 3-32 in. 
thick, having precisely the same diameter of orifice 
ind the same knife-sharp edge on the upper side, but 
with the lower edge very slightly rounded by lightly 
scraping the edge with a sharp knife. The delivery 
of this diaphragm, under the same pressure as the 
former, with the upper sharp edge of the flow, is nearly 


m3 
«00» .° 45° 






$ thick 





Fig~ 3. 
CWB 


Fig. 4. Proposed Stand- 
ard Meter Testing Dia- 
phragms. 


1, 2, 3. Diagrams 
lustrating Results 
with Different Forms 
of Orifices in Meter 
Testing Diaphragms. 


1.12 eu. ft. an hour. Hence the difference in thickness 
alone gives the thin diaphragm, at the pressure named, 
12% less delivering capacity than the thicker one. 
Again, with this diaphragm reversed, the slightly 
rounded edge to the flow, the delivery is nearly 1.5 
cu. ft. per hour, or 33% greater delivering capacity 
than from the sharp edge. These are to show how ap- 
parently trivial differences may greatly affect the com- 
parison of results. Again, referring to Fig. 3, a dia- 
phragm is represented in the original, of which the 
perforation is precisely 1-16 in. diameter, the thickness 
\% in., one edge knife-sharp, and the other very nicely 
rounded to a curve of about \% in. radius. This dia- 
phragm, under a pressure of 50 lbs., each side being 
separately presented towards the pressure, gave the 
following results: With the upper sharp edge to the 
intet, the delivery was about 5.3 cu. ft. an hour; re- 
versed, with the lower rounded edge to the flow, the 
delivery was about 7.10 cu. ft. an hour, or nearly 34% 
greater than the first. The well-known reason for this 
difference in delivering capacity is indicated in the 
cireles C, B, the inner circle, C, denoting the area of 
the contracted jet, from the sharp edge, while the outer 
circle, B, denotes the stream from the rounded side 
equal to that of the area of the orifice. 

The practical application of this to the present sub- 
ject is as follows: Suppose two meters equally 
accurate at 7 ft. an hour, and equally inaccurate at 5 
ft. an hour. Then, furthermore, suppose that two 
water-works are supplied with these meters, requiring 
them accurate, according to their specification, on a jet 
16 in. diameter at 50 Ibs. pressure, and that it so 
happens that one of these works is provided with a dia- 
phragm, sharp, as the upper side of Fig. 3, and the 
other works with a rounded perforation, as the lower 
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side of said figure. Obviously, the works using the 
sharp-edged diaphragm will find the meter defective, 
whilst the other will accept its twin as correct. FEvvt!- 
dently, had the meters been ordered to be correct at a 
minimum rate of 5 cu. ft. an hour, and had then been 
tested respectively under conditions to obtain this rate 
of flow, each purchaser would have been equally suited 
and the cup of human happiness would have been 
nearer to the full. 


As a means teading to reach the result here aimed at 


it is suggested that a standard form of perforation be 
adopted in the diaphragms used in testing water me- 
ters, and it is believed that the forms shown in Fig. 4 
when taken with the simple method of their construec- 
tion, would come well within the practical require- 
ments of such service. In the several parts of this 
figure, which are drawn to a considerably enlarged 
scale, five diaphragms are shown, the diameters, at the 
throat sections of the perforations, being those already 
most generally employed, namely, 1-64, 1-32, 1-16, & 
and % in., respectively. 


To most conveniently accomplish the end here sought 


it is essential that the diaphragms of a series shall be 
of uniform thickness, and No. 10 American gage, or 
approximately 0.1 in., has been selected, the metal! 
to be of hard rolled brass. The production of any one 
of the perforations is as follows: First pierce with a 
drill one size smaller than the desired gage: second, 


with an accurately ground counter-bore, of 45° angle, 
counter-sink each side of the metal disk until the large 


diameter on the face, as noted in the drawing, shall be 


reached; third, the throat is then to be brought to ex 
act diameter by reamer and round broach; and, finally, 
the sharp edge portions at the intersections of the 
throat with the cones, as at X, are to be lightly pol- 
ished out, by using a pointed stick with pumice-stone 
The object of sinking the counter-bore, to produce a 
definite diameter at the face, Is to establish the depth 
of the cone, and these face dimensions are such as to 
produce a uniform thickness and contour at the throat 
in all of the sizes. The advantages of making both 
sides alike, and of counter-boring, are that either side 
may be presented towards the inlet, and that the 
throat is protected from injury. 

If both the purchasers and the manufacturers of 
water meters would conclude to accept even this mild 
departure from existing practice, there would be a dis- 
tinct gain to the good. And to those who may care to 
take up this practice, of referring comparative tests to 

time basis, the accompanying time-rate testing table 

(Table I.) is presented approximately indicating the 

hourly deliveries which may be expected, in terms of 

eubic feet, when the diaphragms herein described are 
employed, and when the dynamic, or “ running’ press- 
ure named is maintained at the diaphragm. 

TABLE I.—Water Meter Bench-Testing Table, Giving 
Approximate Rates of Delivery in Cubic Feet per 
Hour of Nearest Even Quantity, Through Perfor- 
ations Formed as Shown in Fig. 4 

Press- Diameter, inches. - 
ure, ibs. 1-64th. 1-324. 1-16th. ‘th. wth. 
pet oe in. i Cubic feet per hour. — - 


et ehtaivene ‘et 0.75 4.00 14 50 
a cavenaee anee ane ‘ona 16 58 
GR” adéscexd dua 1.00 5.25 18 67 
er 0.50 a rr 20 76 
a eeuneun's wate 1.25 6.50 23 S4 
We canted saan DES eden 25 93 
ere sin aati 7.50 27 101 
WP stvadeet ‘sad sens aware 29 110 
WOE wcanees«:: ae 1.50 8.50 31 119 


Note.—It was originally. contemplated to prepare 
this table to show approximately exact deliveries for 
pressure increments oF 5 lbs.; ut after having pre- 
pared such a tabulation, it appeared to the writer that 
a wider range in pressures with quantities averaged to 
even amounts would adequately meet the requirements 
of regular service. Moreover, it is thought that the 
table, because of the increased simplicity and brevity, 
will be more likely to be utilized by practical men. 

In carrying out these determinations of jet deliveries 
through the definite forms of perforation Wlustrated 
in Fig. 4, the water was weighed. A pair of Ashcroft 
test gages were used, these being specially compared 
and furnished under order to be graduated from a 
mercury column. The pressures were obtained by a 
Worthington pump and a Fisher regulator, both of 
which were specially overhauled and refitted for the 
purpose of obtaining this data. The pressure, as in- 
dicated by the gage, was maintained with satisfactory 
steadiness. 

In Fig. 5 two sectional details are shown of a 
graduated valve for testing witer meters by time-rat- 
ing, as used by the writer’s company, which so far 
has proven quite satisfactory in practice. This device 
consists of a simple pitg-valve adapted to receive the 
flow at the side and discharge from a tube inserted in 
the end of the plug; about half the circumference of 
the side of the plug being recessed to the form of a V, 
gradually diminishing both in depth and width from 
the maia inlet until vanishing in the surface, as de- 
noted by the letter R. Applied to the unper extension 
of the plug is a dial plate, P, and inserted into the face 
of the casing is a sight pin, S. Obviously, by simply 
turning the plug so that different portions of the cir- 
cular V-groove are presented to the inlet, the area of 
discharge may be very uniformly increased or de- 


183 


creased between the entire range of the scale. Then, 
by timing the delivery, any desired series or combina 
tion of tests may be made. In our practice the letter 


F is stamped on the graduated dial to Indicate full 
flow; H for half; L for low, and S for sensibility 
These, under 69 Ibs. pressure, give approximate rates 
of 90, 40, 15 and 1.5 eu. ft. an hour Where many me 
ters are to be tested at different rates, this device 


effects a considerable saving In time over that ré 
quired in the changing of dlaphragms 
The Limit of the Minimum Rat: 

As to the second query, What minimum rate sheuld 
be insisted upon in water meters to be used in do 
restic service e Writer holds the opinion that this 
should be adapted to the conditions of the service 
ut the following general recommendation is ventured 
When the water is reasonably pure and free from grit 
it is believed to be well within the power of manu 
facturers to regularly supply the smaller sizes of 
positive rotary and piston meters to indicate within 
s+ of accuracy at the rate of 1 cu. ft. uniformly drawn 


in one hour And a meter which will do this may 
generally be depended upon to indicate, though not 
necessarily with much = accuracy down to from 
*%, to 4% cu. ft. an hour. tut the insistence upoa such a 
degree of sensibility, except only where the wate 
is free from grit, may Invariably be taken as iodica 





Fig. 5 
Fig. 5. Graduated Valve for Testing Meters by 
Time Rating. 


Fig. 6. 


Fig. 6 
Plant. 


Galvanized iron can suspended on spring scale. Maxi- 
mum testing capacity, 2 cu. ft., or 15 gallons. To 
empty, swing by handle, A, on trunnions, B. 


A Simple and Accurate Meter Testing 


tive of anything except good engineering sense In 
this connection, however, it is not to be overlooked 
that the employment of meters and the reduction of 
waste tends to the betterment of a water supply. 

As to the Maximum Rate. 

And now, as to the third query of the opening, What 
should be the limit in testing a meter to maximum 
operaticn? The answer to this, as taken from gen 
eral practice, is easy—namely, all that can be blown 
through. The writer has known of many cases where 
the only tests for accuracy in meters of the %-in. 
size were at the rate of from 3 to 4 cu. ft. a minute, 
that is, from 300 to 400% in excess of usual practical 
requirements. In a test to demonstrate the durability, 
or the extreme power and capacity of a meter, such a 
trial may be eminently proper; but there appears to 
be but little warrant for such practice as a check for 
accuracy. However, opinions differ widely on this 
point, notwithstanding that there appears to be an 
entirely satisfactory basis for such tests, even though 
emp'rical—namely, the highest maximum delivery |.kely 
to be drawn through regular pipe service. It would seem 
that a velocity in the commercial sizes of %, % and 1 in. 


service pipe of, say, 15 lin. ft. a second is about as 
high as good practice would warrant. As a matter of 


fact, such a rate in practice is not common. Now, 


the velocity named would discharge nearly 1.8, 2.8 and 


4.8 cu. ft., respectively; hence, a bench-test for ac 
curacy at maximum rate probably need not exceed. 


say, 2 cu. ft. a minute for % or %-in. meter; 3.5 for 


the %-in. meter, and 6 ft. for the 1-in. 


In Low Rate Flows Should the Meter be Throttled at 


the Inlet or the Outlet? 


The inquiry is occasionally made if, in testing a 
meter under low flows, it makes any difference in the 
result as to whether the meter be throttled at the 
inlet or the outlet thereof. Generally speaking, it Is 
more favorable to the meter to throttle at the inlet, 
leaving the outlet fully open, as it is thus relieved of 
all strain except that of the back pressure of the out- 
let pipe. If meter devices were in theoretically per- 
fect equilibrium, under pressure, there would be no 
difference, but there is no such mechanism. Conse- 
quently, if it were desired to obtain registration at the 


(Continued on page 186.) 
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The second annual meeting of the American So- 
ciety of Municipal Improvements was held in Cin- 
cinnati last week, and a report of its proceedings 
is given in another column of this issue. This 
second meeting is of especial interest apart from 
the papers and discussions, as indicating what is to 
be the general field of usefulness which this pew 
society will fill. The avowed object of this society 
is to promote information upon and to discuss the 
best methods to be employed in the management cf 
all municipal departments and the construction of 
municipal works. 

It is apparent from this that a large part of the 
subjects which the society proposes to consider 
come within the field of engineering. Paving, sew- 
erage, street lighting, garbage disposal, water sup- 
ply and distribution, all these are certainly engi- 
neering work, and a man must have some knowl- 
edge of engineering principles and practice in or- 
der to discuss them intelligently. The question 
may be asked, therefore, whether it is wise to 
start another society devoted in large measure to 
the special field of municipal engineering. Why 
should the city engineers not read their papers on 
paving, or sewerage or water supply before the 
American Society of Civil Engineers, or before 
some of the local engineering societies, instead of 
joining an independent society for the consideration 
of this especial field of engineering? 

In answer to this query, however, we imagine 
that the city engineers can give some excellent 
reasons for their support of a society devoted to the 
subjects in which they are especially interested. 
Suppose a city engineer prepares a valuable paper 
on some subject in the field of municipal engineer- 
ing, and reads it before the American Society of 
Civil Engineers. If he presents it before one of 
the semi-monthly meetings, he must make a long 
and expensive journey to New York, or else have 
it read in his absence by the Secretary. In either 
case, there are likely to be, out of the total number 
in attendance at the meeting, only a very few who 
have had sufficient experience in the special line 
of work described to intelligently discuss it. If he 
reads the paper at the annual convention, the lack 
of discussion is likely to be still more evident. 

Now it is safe to say that the engineer who 
reads a paper before a society, hopes for and de- 
sires a full discussion of the ideas presented. The 


average city engineer is, to a considerable ex- 
tent, isolated in his professional work. He may 
win the approbation of the public and of the other 
city officials; but a man, if he be really ambitious 
and desirous of attaining a high standard, desires 
nothing so much as to have his work judged by 
experts. The city engineer who carries out a 
difficult piece of work naturally desires to know 
how it compares with the best work of other city 
engineers, 

If he stands little chance of securing friendly 
and helpful criticism if he reads a paper on 
his special work before the American Society of 
Civil Engineers, he stands less chance if he pre- 
pares a paper for the local engineers’ society. The 
few among the members who can discuss the paper 
intelligently are apt to be themselves either ex- 
city engineers or possible future candidates for the 
office, and fear of “treading on somebody's toes” 


will result in the paper being passed with but a few 
words of discussion. 
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There are other phases of the question which 
may be referred to. It may safely be assumed 
that an engineer who prepares a professional paper 
desires some gain in professional reputation as a 
return for his work. Evidently the greatest gain 
of this sort will accrue when he reaches the largest 
number of readers, and especially when he reaches 
the class of readers to whom he looks for patron- 
age and position. With these facts in mind, it can 
be easily seen why a city engineer may prefer to 
attend and read papers at a convention made up of 
other city engineers and the heads of departments 
of other cities rather than a convention of the 
American Society of Civil Engineers. 

In what has preceded, however, we have had 
in mind the Society of Municipal Improvements as 
it may be, and as it is to be hoped it will become, 
rather than the society in its present state. Last 
year’s meeting did little more than lay the founda- 
tion for a permanent organization. The Cincin- 
nati meeting just held brought together a gathering 
gratifying in point of numbers, and to a fair dez-ve 
in point of the position and standing of the men 
who composed it; but it left the question still 
somewhat undecided whether the element which 
desires the meetings to be devoted to work which 
shall give the society high standing, or the ele- 
ment which regards the meetings as merely on 
excuse for a holiday and general good time, shall 
control the society’s affairs. In so far as the 
election of its officers is a criterion, however, we 
may believe that the former element is to be 
the influential one, and that the society is desti ied 
to become an organization which will do iuch 
to promote good work in the administration of mu- 
nicipal corporations. 
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THE ACCELERATION OF THE SPEED OF 
EXPRESS TRAINS. 

Interest in the question of fast trains, which is 
always more or less in evidence in the popular and 
technical mind alike, but which has lain dormant 
since the excitement over the “Exposition Flyer,” 
of 1893, has again been aroused by the recent 
splendid performances of long-distance express 
trains in kngland and in this country, and it seems 
appropriate at this time to briefly review the 
development of the fastest long-distance express 
services, and to discuss some of the questions to 
be considered in regard to the acceleration of such 
service. 

The combination of the highest speed for the 
greatest distance was reached in 1893 by the 
“Exposition Flyer,” which, during the Columbian 
Exhibition, ran regularly between New York and 
Chicago, over a route 980 miles long at an average 
speed of 49 miles per hour for the entire trip, in- 
cluding stops. This train was established by the 
New York Central & Hudson River R. R. in con- 
junction with the Lake Shore & Michigan South- 
ern R. R. The former road had also previously 
established a record for long-distance express 
trains by its famous Empire State express, be- 
tween New York and Buffalo, which began running 
in 1891, and which now makes the run of 440 miles 
in 8 h. 40 min., the average speed from start to 
finish being 50,76 miles per hour, including stops. 


This is a regular train making its run in ox 
direction six days a week, and its cars are nex) 
always well filled, the train being both popular 
and remunerative. 

In July and August of this year the railways 
forming two rival routes between London ani 
Aberdeen have been reducing their times consid« 
ably on the through run, and have increased t)) 
average speed for the entire trip from 45 mil 
per hour to 60 miles per hour over a run of 5: 
miles in one case, and from 45.8 to 63.3 miles j) 
hour over a run of 540 miles in the other cas. 
The trains for these record speeds were vo) 
light. The latter one, in fact, weighed only abou 
68 gross tons, and these speeds have not be 
adopted for the regular train schedule,  Thes 
bursts of speed on English railways induc 
the New York Central R. R. to attempt a new 
record, and on Sept. 11, 1895, it ran a special ex 
press train from New York to Buffalo, whic! 
made the run in 412 minutes, or at an average speed 
of 63.57 miles per hour for 436144 miles. The mak: 
up of this train was nearly identical with that «/ 
the regular Empire State express; the total weigiit 
was about 160 gross tons behind the tender. Thus 
while the fastest English train had the greate 
length of run by 100 miles, the American trai: 
made a somewhat higher speed with more thai 
twice as great a train-load, and had a very much 
greater passenger capacity. 

This is, in brief, the present situation. Tix 
record runs made by the English trains appea: 
likely to have little effect in accelerating the sped 
of the fastest trains on the regular schedule of th: 
roads which made these records. In the United 
States, on the other hand, it is said that the suc 
cess of the trial run on Sept. 11 may lead to au 
acceleration of speed and a reduction of the sched 
ule time of the Empire State express, which will 
make it somewhat more convenient for passengers 
by starting later than its present time of 8:30 a. m.. 
arriving in Buffalo at the same time as at present, 
and arriving in New York rather earlier than at 
present. 

Let us now consider in somewhat more detail 
the English records on the rival routes from Lou 
don to the North; and it is of interest to note that 
the competition which commenced in 1888 was 
started by the action of the Great Northern Ry. 
in adding third-class cars to its fastest trains, mak 
ing the run from London to Edinburgh and Glasgow 
(392144 and 43934 miles) in 9 hours and 10 bh. 20 
min., respectively, or at the rates of 43.9 and 42.57 
miles per hour. The London & Northwestern Ry. 
already had third-class cars on its fastest trains 
between the same points, but the time was about 
Y h. 45 min. or 10 hours to either place (400 aud 
401 miles, respectively), or at the rate of about 
40 miles per hour, so that the third-class trail 
would naturally have gone to the new route made 
available for it. It is not necessary here to go 
into the details of the now famous “Race to the 
North,” which resulted in establishing the sched- 
ules given below. The Midland Ry. did not take 
part in the excitement, owing largely, it is said, to 
the more severe physical disadvantages of its route, 
and to the fact that its enormous coal and min- 
eral traffic precluded any material acceleration vf 
its express train service. 

Since that time the completion of the new 
Tay Bridge and the great Forth Bridge have 
given the East Coast route a direct line north from 
Edinburgh to Aberdeen, and this summer the East 
Coast and West Coast routes inaugurated a “race 
to Aberdeen,” which produced some very inter- 
esting results. The two routes are said to be 
pretty evenly matched. The East Coast route 
(Great Northern, Northeastern and North British 
railways), 523 miles, is 17 miles the shorter, an< 
has easier grades, but it has a dead-end terminal at 
Newcastle, several miles of single track and nu- 
merous sharp curves on the North British Ry., 
and makes shorter runs between stops. The 
West Coast route (London & Northwestern and 
Caledonian railways), 540 miles, has some grades 
as steep as 1.33 per cent., but it is free from the 
other disadvantages of the East Coast route, and 
can make longer runs between stops by reason of 
the use of track tanks. The East Coast route 


unites with the other 40 miles south of Aberdeen, 
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English Accelerated Schedules of 1888. 


East Coast Route. : 
burgh (G. N. Ry. and No. East. Ry.)...--..-.- 
Te Glasgow (G. N. Ry., N. E. Ry. and Ne “Brit. Ry.). 
Route. 
w ro a yeast Route. « N, W. Ry. and C aledonian ov). 


To Giargew S 2etee 
Midian oute. 

Edinburgh (Mid. Ry. and No. Brit. Ry.)....------ 
To Glasgow (Mid. Ry. and Glas. & So. W. Ry Re ecsete 





so that its trains have to run this distance over 
the rival Caledonian Ry., and the actual “race’ 
was therefore to this junction. 

Up to July last the regular schedule time by the 
East Coast route was 695 minutes for the 523 
miles, or at the average rate of 45 miles per hour 
throughout. This was cut down during the “race” 
to 521 minutes, giving an average speed of about 
60 miles per hour. The trains on this route 
weighed about 175 to 195 tons behind the tender, 
but the fastest run was made with a train of 
only six six-wheel cars, weighing 101 tons. The 
engines used on the southern part were of 
the single-driver type, with driving-wheels 8 ft. 
1 in, and 7 ft. 7 ins. diameter, and cylinders 1842 x 
28 and 19 x 24 ins.; while on the northern part 
eight-wheel engines were used, having driving 
wheels 7 ft. and 6 ft. 6 ins. diameter, and cylinders 
19 x 26 ins. and 18 x 26 ins., respectively. Ou 
some of the runs two of these latter engines were 
run as double headers from Newcastle to Edinburgh, 
or Edinburgh to Aberdeen. The time by the West 
Coast route in July was 710 minutes for the 540 
miles, or at the average rate of 45 miles per hour 
throughout, and this was cut down gradually to 
512 minutes, giving an average speed of 63.29 
miles throughout. This was done, however, with a 
train reduced from the ordinary weight of 110 to 
207 tons to three eight-wheeled cars, represent- 
ing only 68 tons behind the tender. The engines 
used on the southern part were of the six-wheel 
type, with four coupled wheels, including Webb 
three-cylinder compounds, with driving wheels 7 
ft. 1 in. diameter and cylinders 14 x 24 and 30 x 24 
ins., and simple engines with driving wheels 6 ft. 
diameter and cylinders 17 x 24 ins., the 
latter being sometimes assisted by a pilot engine 
with a single pair of driving wheels 7 ft. 6 ins. 
diameter, and cylinders 16 x 24 ins. On. the 
northern part of the route eight-wheel engines 
were used, j 


6 ins. 


having driving wheels 6 ft. 6 ins. di- 
ameter and cylinders 18 x 26 ins., two of these 
engines double-heading north of Carlisle over the 
heavy grades. The lengths of run between stops 
are shown on the accompanying table, and it will 
be seen that engines were changed four times 
on the East Coast and three times on the West 
Coast route: 


East Coast. West Coast. 











iles. es 

LOMO | sn000ce en re London ..c-cece oe ose 
Grantham® ........ 106% Crewe® ............ 158 
SOG ctcbceesoeean 82% Carlisle ........... 141% 
Newcasile* sol Stirling ........... 117% 
Edinburgh* .. coe BE BOT ncccccess cee. oe 
Dundee he 5u% Forfar** ... 33% 
Arbroath** 59% Aberdeen .. 57% 
Aberdeen 544 

Total run .... -523% Total run ..... +.» 530% 


* Er Engines changed at these points. 
** These stops omitted on the fastest runs. 


According to the reports in the English technical 
papers much unnecessary time was often lost at 
stations, the stops consuming from five to ten 
minutes, which is, of course, a serious matter in 
fast train service. In the first place, special care 
should be taken to have the tracks clear, so that 
the train need not be checked or delayed in ap- 
proaching or leaving stations; and if there is much 
baggage to be handled, it should be conveniently 
arranged beforehand, ready to be put directly into 
the baggage car. The trains rode steadily and 
comfortably, and the superior riding of the cars 
mounted on bogies or trucks is commented upon 
by one of the technical writers who made the 
journey. These record runs, however, do not es- 
tablish a regular service at such speeds, the “race” 
having been closed by the great run on the West 
Coast route of 540 miles in 512 minutes, The 
present schedule is 630 minutes for the 540 miles 
ou this route, or an average of 51.29 miles per hour, 


Average speed. 


Stops Stops 
Miles. Time. deduct. includ. 

h. m. M. p. h. M. p. b 

392k 745 M4 MAG 
439% 9 45 49% 45 
400% x0 Hay 5 
401% 8 57 49 45 
413 9 44 46% 49 
23 9 22 42 2-5 45 





while on the East Coast route it is 625 minutes for 
the 523 miles, or an average of 50.21 miles per 
hour. Comparing the above with American rec- 
ords, it may be stated that the special train of 
the New York Central R. R. on Sept. 11, par- 
ticulars of which are given below, made a record 
of 43614 miles in 412 minutes, or at the average 
rate of 638.57 miles per hour throughout, while 
the regular Empire State express on the same 
line makes its 440 miles in 520 minutes, giving 
an average speed of 50.76 miles per hour. Of 
course, both the English and American trains at- 
tained very much higher actual maximum run- 
ning speeds between stops, probably 70 to 80 miles 
per hour, but these are outside the question of 
maximum speed from start to finish of the entire 
trip. 

It will be interesting now to trace in a similar 
way the development of long-distance express 
service in this country. In September, 1891, the 
New York Central R. R. ran a special train from 
New York to East Buffalo, 436%, miles, in 459 
minutes, or at the average rate of 59.64 miles per 
hour, or 426 miles running time, which gives an 
average of 61.144 miles per hour, with stops 
deducted. This train was made up of three cars 
aggregating 259,600 Ibs. (or 116 gross tons), and 
was hauled by eight-wheel engines with driving 
wheels 5 ft. 9 ins and 6 ft. 6 ins. diameter, and 
cylinders 19 x 24 ins., the weight of engine and 
tender being about 90 gross tons. Engines were 
changed twice. This train was run in view of a 
proposed acceleration of the express train schedule 
between New York and Buffalo, the fastest sched- 
ule then being 638 minutes, giving an average 
speed of 41.38 miles per hour. As a result the now 
famous Empire State express was shortly after- 
wards put on, with a schedule speed of 50.75 miles 
per hour throughout, or 53 miles per hour with 
four stops deducted. This train at first had 
weight of 130 tons behind the engine, but the train 
became so popular that another car had to be 
added, increasing the load to about 170 tons. 
Later on some large cars were built specially for 
this service, and the present weight of the train 
is about 170 tons. The engines are of the eight- 
wheel type, three engines being used on the run, 
and these have driving wheels 6 ft. 6 ins. and 7 
ft. 2 ins. diameter, and cylinders 19 x 24 ins. The 
cars and engines for this train were described and 
illustrated in our issues of May: 18 and Dec. 14, 
1893. The following table gives the particulars of 
this train as now in service, and it is undoubtedly 
the most celebrated express train in the world, 
having been in regular service for about four 
years, maintaining its long-distance schedule speed 
uniformly, and having also the records of the fast- 
est actual time ever made on a railway—namely, 
one mile in 32 and 35 seconds, or at the rate of lu2 
and 112 miles per hour. 


Empire State ieee 








Miles 
—. Miles. Mins. be 
leave aes WOR cceee - 2 4 a, m. rT? wer — 
rrive ORF cccecoes . 143 1 
Leave Miteay ea BR om = ym 
(intermediace stop at Se at 1:10 “m.) 
Arrive Syracuse........ 2:1 5 Dp. m. Pig 1% «=6550..76 
— Byracuse...-... 2:90" - “s ae ove 
ve GE. ca suee 
Leave Rochester eereké 3: 47 . “6 & — 
trive Bu alo. «-.-. : 83 650.0 
tal (deducting stops)............. 440 «=—506 
— ‘om star 5 Rnish, includin = 
four stops, siow 7 from Bast Buf- 
falo to Buffalo, and all detentions. 440 520 650.76 
Train. 
1 buffet, smoking and baggage ¢ CG ies ccs ++ 93,500 Ibs. 
Ri Nh w6 46 nec <0ces Sacbee se teaneseve 182,1 - 
L POFIOP COP 2... ccccccccccccccccce Pr eerTy 101,300 “ 
Total behind tender ..sccccseccscccccces 376,900 Ibs. 
motive and tender.................. oe SO. o00 ms 
Total weight of train............ +eee+ee+ 576,900 Ibs. 


We now come to the most remarkable long-dis- 


tance express train ever put in service, having @ 
run of more than twice the length of that of the 
Empire State express, and maintaining throughout 
a speed but little lower than that of the latter 
The prospects of heavy traffic between New York 
and Chicago in 1803, in connection with the Colum 
bian Exhibition, called attention to the desirability 
of accelerating the express service between these 
cities, and in May of that year the “Exposition 
Flyer” was inaugurated by the New York Centrai 
and Lake Shore & Michigan Southern railways, 
making the run of 980 miles over this route 
hours, or at the average speed of 49 
hour for this immense distance 


in 20 
miles per 
This train was 
made up of five through sleeping cars, representing 
a weight of 400,000 Ibs. (180 gross tons) behind the 
tender, and this was increased to 480,000 Ibs. by 
the addition of a dining car over certain portions 
of the line. The engines were of the 
type, 


eight-whee! 
those on the New York Central R. R. hav 
ing driving wheels 7 ft. 2 ins. diameter 
ders 19 x 24 ins., and weighing (with tender) about 
%1 tons; while those on the Lake Shore & Mich 
igan Southern Ry. had driving wheels 6 ft. di 
ameter, cylinders 17 x 24 ins., and weighed (with 
tender) about 78 gross tons. An interesting de 
scription of this train, from the pen of the late 
A. M. Wellington, will be found in our issue of 
July 6, 1893. This train ran daily, in each di 
rection, during the time of the exhibition, and 
proved to be as steady and comfortable at the high 
speeds required as the ordinary express trains, 
while in popularity and financial profit it proved 
almost as great a success as the Empire State ex 
press. The service ceased with the close of the 
exhibition, 


and cylin 


and has not since been renewed, for 
financial and commercial reasons. The present 
fastest schedules by the four principal routes be 
tween New York and Chicago are 24 hours by th: 
New York Central and Lake Shore & Michigan 
railways (980 miles at 40.86 miles per hour); 24 
hours by the Pennsylvania R. R. (913 miles at 3S 
miles per hour); 25 hours by the New York Centra! 
and Michigan Central railways (976 miles at 30 
miles per hour), and 29 hours by the New York, 
Lake Erie & Western R. R. (986 miles at 34 miles 
per hour). 

Matters have rested thus since 18938, the Em 
pire State express running regularly its 440 miles 
at 50.76 miles per hour, and the fastest Chicago 
expresses running regularly their 980 and 976 milex 
at 42.6 and 42.43 miles per hour. The new “race 
to the North,” started by English trains, however. 
aroused the New York Central R. R., and it was 
decided to see what could be done in the way of 
accelerating the speed between New York anid 
Buffalo. Accordingly on Sept. 11 a special traiu 
was started from New York at 5:40 a. m., and 
reached East Buffalo at 12:32 p. m., having made 
the run of 436% miles in 412 minutes, or at the 
average speed throughout of 63.57 miles per hour. 
This is slightly better than the speed maintained 
by an English train for a run of 540 miles, but 
while the English train weighed but about 6S 
tons behind the tender, the American train weighed 
about 160 tons behind the tender. The train was 
made up of four vestibuled cars, and three engines 
were used, all of the eight-wheel type, as used for 
the Empire State express. From New York to Al 
bany engine No, 870 was run, weighing (with ten- 
der) 201,000 lbs.; from Albany to Syracuse, No. 
999, weighing 204,000 lbs.; from Syracuse to East 
Buffalo, No. 908, weighing 202,000 Ibs. The train 
was 337 ft. long, weighed 565,000 Ibs. in all, and 
had accommodation for 218 passengers. The road 
has the disadvantage of numerous grade crossings 
to contend with, and there are grades of 1.75%, 
and 85% to be surmounted, an extra engine being 
used on the former. The track is of excellent 
construction, laid with 80-lb. and 100-lb. rails, and 
the block system is in force for the entire distance. 
The clearing of the track for this train did no in- 
terfere with the regular traffic, a time being chosen 
which would least discommode the regular train 
service, but all freight trains running in the same 
direction (the line having four tracks) had orders 
to stop at the time the express was due, to avoid 
danger from falling car doors, etc. The only other 
extra precautions taken were at street and railway 
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grade crossings. We are indebted to Mr. Edgar 
Van Etten, General Superintendent of the New 
York Central & Hudson River R. R., for the 
official figures of the run, and he states that the 
fastest time made was at the rate of about 81 
miles per hour for a mile or so. The details of the 
run of this train are given below. 


Special Run; Sept. 11, 1895. 


Miles 

Time. Miles. Mins. per hr. 

Leave New York .... 5:40:30 a.m, aie oe pre 
Arrive Albany ....... 7:54:55 “ 143 134 64.03 
Leave Albany ....... 7:56:45 *“ oka che Koons 
Arrive Syracuse .....10:17:10 * 148 140% 63.00 
Leave Syracuse ..... 10:19:35 “* ao ware chee’ 
Arrive East Buffalo. .12:32:26 p.m. 145% 133 65.64 


"436% 40714 64.31 
436% 412 63.57 


* Including two stops and about 28 times slackening 
speed. 


Total (stops deducted)............ 
Total, start to finish*............ 





Train. 
1 smoking and baggage car................ 83,470 Ibs. 
2 day cars (82,140 and 83,700 Ibs.)..........165,840 * 
E PE CGD ces icin chinese «45 eodeniehane 109,000 * 
Dotal bebiad Gender? ceils kiss bnccs sea 361,000 Ibs. 


Tecomotive and tender ...........cecceees 202.000 * 


meted witeht 00 Qrehe iisis ch0cs oc ctle ees 563,000 Ibs. 


* Including passengers and supplies. 

From what has been said, it will be seen that 
honors are about even between the two countries 
for special trains running long distances at high 
speed, and that both the English Jines have now 
established new schedules which approximate with 
that of the Empire State express, one of the former 
being a little lower and the other a little higher 
than the latter. In weight of train and in carrying 
eapacity the American train is far ahead of the 
English trains, for while the latter could not, ac- 
cording to reports, carry enough passengers to 
make the train a paying investment, the latter had 
seating and feeding accommodation for 218 pas- 
sengers. For convenience of reference we tabulate 
the figures already given as follows: 

Long-Distance Express Trains. 


ee 
= 
‘ Sa. 5 
¥ e254 Zz 
= & . a 42 “a 
s= sa yu" Sta 
BE Es 22h Ss 
a a” = pid 
London to Aberdeen: 
st Coast te, fastest .540 512 63.29 
on oe ee, + ae 51-29 100 to 200 
Rast coast route, fastest .523 521) 60.00 ”) 
Hast coust route, present.523 625. 50.21 100 to 200 
New York to Chicago: 
“Exposition Flyer,’’ 1893.980 1,200 49.00 180 
Penn. R. R., prenent — 1,440 38.00 150 to 450 
N. Y. C. R. R. and L. § 
M. 8S. Ry. present. <««: 1,440 40.86 a 
N. Y. C. R. R. and M, C. 
R. B., prestel. =» “ wee 1,500 39.00 " 
N. Y., Lake Erie . 
R. Me ocs stew cs cssss ieee See 84.00 - 
New York to Buffalo, N. Y. C, R. R. 
Empire St. ex., regular. .440 520 50.76 170 
Special, Sept. 11, 1805...436% 412 63.57 160 


During the last ten years or more a great deal 
has been said and written in regard to the attain- 
ment of an ideal speed of 100 miles per hour by 
railway trains, and in general such a speed has 
been looked upon as almost impracticable. In 
fact, it was very commonly regarded as impossible 
until it had been attained, and since then it has 
been considered to be impracticable on account of 
commercial and operating difficulties. While the 
fact remains that records of one-mile bursts of 
speed at the rate of 102 and 112 miles per hour 
(85 and 82 seconds per mile) have been attained 
by the regular Empire State express on the New 
York Central R. R. (Eng. News, May 18, 1893), 
there seem to be no* present indications of such 
speeds being frequently attained, or being main- 
tained for any appreciable length of time, and 
short bursts of such high speeds are merely of 
incidental scientific interest, and have little bearing 
upon the questions involved in the operation of 
express train service. What is of more practical 
interest is the maintenance of ordinary express 
speeds on long runs, thus accelerating the aver- 
age speed and reducing the time of the trip, and 
in this respect the indications point to consider- 
able advances. The question of speed which is 
of most interest and importance to the operating 
department of railway service, is what one of the 
speakers at the recent International Railway Con- 
gress termed “commercial speed’; that is to say, 
the average speed from the point of departure to 
point of destination. This is true of both pas- 
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senger and freight traffic, for neither passengers 
nor shippers calculate upon the actual train speed, 
but upon the time consumed by the trip. Thus 
in some cases there are a slow and a fast train, 
so called, which yet make about the same time be- 
tween certain points, the former leaving perhaps an 
hour before the latter, and arriving a quarter of 
an hour earlier at their common destination. The 
slow train, having many stops to make, may have 
to attain between stations a speed as high as, or 
even higher than, that of the fast train, which 
makes no stops, and thus maintains a steady high 
speed. It need hardly be pointed out that practi- 
cally all passengers between the two terminal 
points of the common trip will take the latter 
train, regardless of the higher speed records which 
may, perhaps, be made by the former. 

In any proposition for a reduction of time be- 
tween two important points, it must be borne 
in mind that if a train is to be popular and finan- 
cially successful, it must meet the demands and 
the convenience of the traveling public. Thus, in 
the case of the English trains, the present schedule, 
by which the trains leave London by 8 p. m. and 
reach Aberdeen at about 6:30 a. m., is really more 
convenient for passengers than the fastest schedules 
of the “race,” by which the trains left at the same 
time, but arrived at Aberdeen between 4 and 5 
a.m. If the fast time had been adopted for reg- 
ular service, the convenience of passengers would 
probably be better served by making the time of 
departure later, so as to allow an unbroken evening 
in London, as it is of little use to get passengers 
by a night train to their destination before 6:30 or 
7 a. m. Similarly in regard to the Empire State 
express, a reduction of half an hour in the time 
would be made most convenient to passengers by 
starting the train from New York at 9 a. m., in- 
stead of 8:30, arriving at Buffalo at 5:10, as at 
present, but starting from Buffalo at 1 p. m., as at 
present, arriving in New York at 9:45 p. m., in- 
stead of 10:15 p. m. In the same way, taking the 
times of the fastest trains between New York and 
Chicago, as given below, it will be seen that the 24- 
hour Pennsylvania R. R. westbound train is rather 
more convenient than the Lake Shore R. R. 25-hour 
thain, by giving passengers half an hour more in 
the morning before leaving, and still put them into 
Chicago a little earlier, but without arousing them 
at an uncomfortably early hour. On the other 
hand, the 26-hour eastbound train on the Michigan 
Central R. R. appears to be awkwardly timed, 
as a journey by it practically kills two days, while 
the 29-hour train on the Erie R. R. leaves the en- 
tire morning of the first day clear for business or 
pleasure, and is practically the more convenient 
train of the two. 


)————New York to Chicago. 
Leave N. Y. A 


rrive C. Hours. 
Pennsylvania ....10:00 a. m. 9:00 a. m. 
take BOTS. . 0 c040s Oe © oD * 2 
Mich. Cent....... 4:30 p. m 4:30 p. m. 25 
BNO hawde Nas onas 3:00" % 7:00) 20 
——Chicago tou New York. -— 
Leave C. Arrive N. Y. Hours 
Pennsylvania .... 5:30 p. m. 6:30 p. m. 24 
Lake Shore ....... 5:30 * 6:30 * 24 
Mich. Cent....... 10:30 a. m. 1:45 p. m. 26% 
PAs tanianbeh nis 3:00 p. m 9:00 * 29 


This question of the relation of high speeds to 
length of run was discussed at some length in our 
issue of Nov. 7, 1891, and the same conditions hold 
true in regard to freight traffic in many cases. 
Thus, in a discussion on this subject of the accelera- 
tion of freight service at the International Rail- 
way Congress, a Belgian engineer stated that on 
his road there was a considerable traffic in coal. 
but the trains are run at night, and as long as 
they reach the docks at Antwerp by 7 a. m., as 
at present, there is no advantage in increasing 
the speed. On the other hand, it was shown that 
the Paris, Lyons & Mediterranean Ry. has so 
accelerated its freight service between Paris and 
Cette as to reduce the time nearly 50 per cent. 

In arranging for a shorter schedule for express 
service a variety of questions enter into consideru- 
tion and complicate matters considerably. For 
instance, it must be carefully studied as to where 
the speed can be increased to best advantage, tak- 
ing the grades and curves into account, as dis- 
cussed by Mr. de Busschere in his book on “Vir- 
tual Length Relative to Speed on Railways,” re- 
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viewed in our issue of Noy. 15, 1894, and 
taking into account the time which wil] be: 

the convenience of the traveling public an: 
interference with other trains, which wil] x 
make it necessary to introduce changes 
schedules of the latter. If the higher spec 

be regularly maintained many improveme: 
eliminating switches, realining awkward (1; 
ete., may be carried out with advantage. T),, 
power required and resistances to be overcony 

be considered (Eng. News, June 9, 1892, and x 
12, 1895), and due regard must be given to quest 

of track and track equipment, bridges, and, Jas: 

by no means least, the signal equipment. \ 
the question of safety, it may reasonably ho 
that there is no more danger at 64 miles per 
than at 50 miles per hour, and, in fact, the ¢: 
train being of exceptional reputation and int: 
would probably be looked out for with even 1 
care than the slower expresses. It is to 1} 
sumed, however, that such speeds will not 
regularly attained on any roads but those ha\ 
the most excellent construction and being operated 
by the block system, or with any but the 
constructed and equipped trains. All these 
rious and inter-related questions have to be ta 
into account to arrive at a satisfactory solution «1 
the problem of accelerating express service, and i! 
will be seen that such acceleration is not merely 
a matter of popular interest, but one that calls { 
very serious and anxious consideration in orde 
to satisfy the patrons of the road and to secur 
successful results for the operating and ftinancia! 
departments of the railway. 





LETTERS TO THE EDITOR. 

THB PROPOSED STEAM USERS’ ASSOCIATION 

Str: The contributions which have been asked fron 
members of this and other companies, at the rate of 
$3 per boiler, for the purpose of investigating the p 
duction of steam, are sufficient to warrant the unde 
taking. The notifications will be sent out by M 
George Atkinson, Secretary. The work will be organ 
ized at once, and the subscribers will from time to tiny 
rece've reports of progress. 

Boston, Sept. 2, 1895. Edward Atkinson. 

President Boston Manfrs.’ Mutual Fire Insurance Co 








UNIFORMITY OF METHODS IN 
WATER METERS. 


(Continued from page 183.) 


very lowest rates of flow, it would be advantageous 
if the conditions would permit, to throttle at the in‘et 
leaving the outlet free; but it is essential in such cases 
that the pipe leading from the outlet side of the mete! 
shall be so arranged as to keep the meter full of 
water, that is, under a minimum of back pressure 
But in all regular bench tests the meter should be 
throttled at the outlet when tried for sensibility, as 
this is the condition under which the device must 
regularly operate. 

Primary Rules té be Observed in Bench Testing 

Water should be turned on to an empty meter siow 
ly, until completely filled. 

It is preferable to run a small quantity through a 
meter before starting a test. 

In all meters it is desirable to eject the air befor 
testing. The most ready and efficient means to Ul» 
end, when vent screws are not provided, is to turn tle 
meter over a few times, when connected for the test, 
on its side. or upside down, in which position 
should be operated to drive out the air displaced |)) 
the change of position. This precaution is usua.y 
not worth observing when setting the meter in regu 
circuit, as the entrained air will gradually be absorbe 
and ejected. 

In testing by weight, when using a tank mou 
upon a platform scale, if especially accurate resu-ts 
are desired, it is well to read the scale-lever as !' 
swings to some arbitrarily fixed mark near its end, 
the reason for this being that the majority of suc 
scales are “logy’’ when loaded and can often be read 
from one to three pounds in error. 

In testing by tanks, provided with glass tubes, th" 
is a sorrce of error due to capillarity, the exten' 
which varies somewhat with the condition of the a 
mosphere and the observer and the degree of ¢ eauil 
ness of the inner surface of the tube. Thus wits © 
clean surface and pure water, the end surface of the 
column will be concave,due to the attraction of the g!'->: 
whereas if the surface of the glas is greasy, this \)) 
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t to repel the water and the end surface of the column 
.) be convex. On the whole, it is well to swab out 
«och tubes occasionally, and a little alcohol on the 

-b will not hurt the job. In view of these condi- 

is it is generally believed to be the most uniformly 
iable procedure to read the height of the column 

, the center thereof, be it concave or convex. And 
is is an argument in favor of glass tubes of large 
fameter. 

Where the most exacting results are desired from a 

oter In low-flow performance, the pressure shoud be 

‘intained as nearly uniform as possible. If the 

essure varies considerably, this may result either 
favorably or unfavorably, either to the maker or the 

irebaser. The reason for this is that a pulsating 
ressure, during sensibility flows, may produce dif- 
rent effects upon different meters. 

When using the 1-64-in. or the 1-32-in. diaphragms, 
specially if the test is to be of long duration, It is 
well to Insert a plece of sponge to prevent particles 
f grit from closing the perforation. 

In all positive meters having hard rubber displac- 
ing members, more accurate results may be expected, 
it low rate performance, when the water used for 
the test is rather tepid than cold; the reason for this 
ing that the normal co-efficient of expansion and 

traction of hard rubber is greater than that of 
rass or composition. This fact is taken into consid- 
eration, occasionally, in the construction of meters. 
It is for this reason that a meter will often fail to 
yperate freely by blowing when taken from a shelf in 
. warm room, but will be all right when cooled in 
water. 

\ meter which operates correctly at the higher and 
»wer rates of flow, and fails on the sensibility trial, 
may often be corrected by simply reversing the meter 
and running it backward for a few minutes; as, if the 
ause of the difficulty was a slight foreign gbstruction. 
this treatment will often remove it. 

In a water meter, to ascertain its obstruction to the 
delivery, relative to the service pipe, proceed as fol- 
lows: (1) Insert a piece of regular service pipe of the 
same nom‘na! size and the same length as the meter, 
placing it in the same position and using the same 
couptings and pack!ng-washers as are used when testing 
the meter. (2) Apply a diaphragm to the outlet as in 
regular testing, whose diameter is somewhat less than 
that of the bore of the spuds of the meter. (3) Then 
make a number of runs, each of exactly the same 
amount, and carefully record the time of each run. 
Thus, if you have made four runs of 10 cu. ft. each 
and the time of each flow is 24 minutes, you will have 
an aggregate of 40 ft., divided by 10 minutes, equaling 
4 cu. ft. a minute, the capacity of the pipe. Now in- 
sert the meter (or the several meters, successively, if 
the test is to be comparatively of kinds) in place of the 
piece of pipe, again being careful to use the same 
connections and packing-washers as in the instance of 
the pipe. Then proceed as before, and run the same 
quantity for the same number of tests and carefully 
record the time required for the delivery of each. 
Should you now have an aggregate of 40 ft. delivered 
in 12 minutes, in the case of one meter, then its rela- 
tion to the pipe would be 10 divided by 12: that is. the 


Table Hercule Table for Bench-Testing of Water 
Meters. 


(1 cu. ft. = 62.5 Ibs.) 


Actual in- Cu, ft. indicated by meter to 
dication of Error ibs. of water found in tank. 
meter, %. % 1. 2. 5. 10. 
Over 
104.1 4.1 60.0 120 300 600 
103.3 3 60.5 121 302 605 
102.4 2.4 61.0 122 305 610 
101.6 1.6 61.5 123 307 615 
100.8 0.8 62.0 124 310 620 
100.0 0.0 62.5 125 312 625 
Under 
99.2 0.8 63.0 126 315 630 
98.4 1.6 63.5 127 317 635 
97.6 2.4 64.0 128 320 640 
96.9 3.1 64.5 129 322 645 
96.1 3.9 65.0 130 325 650 


Tabte LIL.—Pereentage atid T:me-Rate Table for Frac- 
tional Sensibility or Leakage Tests. 


1-10 cu. ft. Indicated 


Actual indication of Error, by meter to lbs. of 
meter, % % water in tank. 
Over 

108.6 8.6 5.75 

104.1 4.1 6.00 

190.0 0.0 25 

96.1 = 6.50 

92.5 15 6.75 

30.2 iss 723 

83.3 16.7 7. 

80.6 19.4 1.75 

78.1 21.9 8.00 

75.7 24.3 8.25 

73.5 26.5 8.50 

7L4 28.6 8.75 

69.4 30.6 9.00 

67.5 32.5 9.25 

65.6 34.4 9.50 

64.1 35.9 9.75 

62.5 37.5 10.00 

One-tenth indication in 3 pinptes vals a 
ifs Bete & Shek Beans om Be 
in .92; . 0.85; 

86; in 10, Y 0.60; tm 0.56; and in 120.50.” 


' of the pipe. 
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meter would have a capacity equal to 83.3% of that 
If another meter should require 13 min- 
utes, its capacity relative to the pipe would be 76.9%, 
and the first meter would have 8.3% greater capacity 
than that of the second. (83.8 — 76.9 + 76.9 8.3%.) 

In bench tests the usual trial runs are as follows: 
1, 2, 5 and 10 cu. ft., the correct weight equalling, 
respectively, 62%, 125, 312% and 625 Ibs. Sensibility 
tests, because of the time required, are frequently 
made by tenths of a foot, each tenth being equal to 
6% lbs., or approximately 3 quarts. In connection with 
the foregoing,the accompanying percentages (Tables IT. 
and III.) may be of service. 


In Bench Testing Which Should be the Standard of 
Reference, the Meter or the Quantity Found in the 
Tank? 

Theoretically, there is hardly any question but that 
in running a trial quantity into a gage receptacle, the 
meter ought to be stopped when the amount intended 
to be indicated by the meter is in fact shown by the 
scale or tank; but practically this is not as convenient 


nor can as accurate answers be obtained ordinarily 
as when the quantity intended to be run is indl- 
eated, whether correctly or incorrectly, by the register 


of the meter. The reason for this view of the subject 
is that commercial water meters, even in the smaller 
sizes, are not adapted to be read to leas than 0.1 cu. 
ft.; whereas any degree of refinement may be ob- 
tained In the seale. Hence, in the writer’s opinion, 
all meter tests, especially when small quantities are 
run, should be by the meter. The importance of 
in practice may be best understood by 
brief illustration. 

Suppose 10 cu. ft., regarded as 625 lbs., to have been 
run in a tank, but that the hand of the register is 
“shy ’’ of the zero mark, the actual extent of the 
error can only be judged; to accurate‘y ascertain it, the 
meter must be operated until the hand reaches the 
dial-mark, and yet, by doing this, the exact reference 
quantity in the tank hes been increased. 

From these conditions and circumstances frequent 
misunderstandings have arisen; thus, as to whethe 

when a meter was reported as “under’’ or “‘over,’’ it, 
in fact, registered less than the tank or the tank more 
than the meter. All such misunderstandings would be 
avoided by concurrence in the following procedure 
and interpretation: (1) That th® ineter be run unt.! the 
interded trial quantity is indicated by the register; (2) 
that when the quantity found in the tank is more than 
the amount indicated by the meter, it shall the: be un- 
derstood that the meter under-registers, or is ‘‘ under’’; 
(3) that when the quantity found in the tank is less 
than that ind'cated by the meter, then the meter over- 
registers, or is ‘‘over.’’ 


this 
presenting a 


Should the Error of Meters be Recorded in Terms of 
Pounds or Percentages? 

It is believed that it would be preferable if the in- 

dication of meters were uniformly denoted, on all test 


eards and records, in terms of percentage of the 
quantity indicated. This is now done in but com- 
paratively few cases, the usual practice being to 


record the error in pounds, plus or minus, or in the 
percentage of error, plus or minus. These three 
methods of recording may be quickly brought clearly 
to mind by assuming a meter as indicating 10 cu. ft. 


but with 635 lbs. found in the tank. This can be 
recorded 635 — 625 =— 10 Ibs “‘ under’’; or 10 + 635 = 
1.6% minus; or 625 -~ 635 98.4%, or the exact quan- 


tity registered by the meter. To the writer at least, 
in a column of tests, recorded in the latter way, it is 
more satisfying to the mind than in terms of pounds 
or differences. 


Apparatus for Testing Water Meters. 

In testing water meters, there are two reliable sys- 
items available—namely, by weighing the trial quan- 
tity, or by the use of a calibrated tank. In European 
practice, graduated tanks are largely, almost entirely, 
employed; in America, méasurement by weight is 
most commonly in vogue. It is now believed by the 
writer that the graduated tank is the better system, 
in that there is less liability to error in observstion; 
variations of volume due to the difference of tempera- 
ture are obviated, and tests may be made in less time. 
There is no question, however, but that the weighing 
system is the cheaper to install, as with but a plat- 
form scale and an old oll barrel first-rate results may be 
obtained. 

In Fig. 6 is shown one of the handiest, least ex- 
pensive, and yet accurate testing systems kuown to 
the writer, consisting of a simple galvanized iron can, 
swung upon an iron axle from which, like the handle 
of a pail, it is suspended from a common spring bal- 
ance scale having a total indication of 150 lbs. A tank, 
or can, 14 ins. in diameter by 24 ins. long will afford 
ample capacity for a test of 2 cu. ft. First-class re- 
sults can be obtained from such an apparatus, espe- 
cially where “ fine-haired testing is required. Thus 
within the range of the scale, 1 ft. can be run at ful! 
flow; % ft. at half rate; 0.2 or 0.3 at low, and as 
many more for the limit of sensibility. 
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In Fig. 7 ts indicated a testing plant, in 
detail, which may be of service 
to those who may 
convenient 


schematic 
as a starting thought 


regard the installation of a reliable, 
the while. 


ndaate Dynan 
mrniag 


and durable system as worth 


age % 


or “Re 





Maximum testing capacity, 10 cu. ft.. or 75 U. S. gal- 
lons. 1 cu. ft 55 ins. height of column, nearly; 
1 Ib. 3-32 ins., nearly; 1% = 1-16 in., nearly. 

Fig. 7. Schematic Apparatus for Testing Water 

Meters by Graduated Tank, 

Such an apparatus, adapted to the conditions of the 

place would be comparatively inexpensive and would 

be conducive to uniformly accurate results. 

In the calibration of such a tank as Is indicated in 
the plate, probably the most convenient and rellable 
method is by carefully weighing the water and gradu 
ating the scale from the water in the tube 

In the writer’s practice a number of meters are 
tested ‘n series, this being done to make time and 
save water. But, ordinarily, this would hardly be 
worth the extra cost of special fixtures. Moreover, this 
method involves special care and aptitude on the 


part of the operator to insure the ejection of alr from 

the meters and an accurate ¢ 

indices of the registers. 
a 


MILWAUKEE WATER-WORKS 
TAKE. 
(With Inset.) 

The new water supply intake tunnel for the city 
of Milwaukee, Wis., is one of the most difficult 
examples of tunnel construction which American 
engineering practice has afforded. The difficulties 
were in a large measure unexpected when the work 
was decided upon and put under way. The tunnel 
began and ended in a hard, impervious clay, prac 
tically a rock,, and all preliminary investigations 
led to the conclusion that the same favorable 
material would be encountered for its entire length. 
With such material a brick-lined tunnel 7% ft. in 
diameter presented no unusual problems, but after 
about 1,640 ft. had been excavated from the shore 
end the tunnel ran out of the hard clay, and for the 
next 600 ft. or more a variety of water-bearing 
material was encountered, which tried the skill and 
patience of the engineer to their utmost. Other 
difficulties were indeed met with, but these were of 
minor importance in comparison with that of safely 
and successfully penetrating the water-bearing 
drift. 

As a preliminary to a description of the work 
proper, a brief statement of the object of the tun- 
nel and the general plan of the work is neces- 
sary. The water supply for the city of Milwaukee, 
Wis., had since 1874 been taken through a 36-in. 
east iron pipe extending to a crib located in Lake 
Michigan 2,100 ft. from the shore. With the 
growth of the city this supply had gradually be- 
come insufficient, and in 1889 it was decided to 
construct an intake of greater capacity. The old 
intake had been laid in trench on the lake bottom, 
and protected by piles driven on each side, but 
for the much larger intake this method of con- 
struction was not deemed advisable. The bottom 
of the lake was very flat, and in order to get the 
intake at a safer depth, a very deep trench would 
have to be dredged. It was therefore decided to 
construct a short shore tunnel to a gate well, and 
then drive a longer tunnel out under the lake at a 
depth of 140 ft. below the lake surface, and end 
it in a shaft reaching to the surface, and after- 
wards to carry two lines of submerged pipe farther 
out to an intake crib. This work required about 
3,200 ft. of tunnel, with the necessary shore and 
lake shafts, and 5,000 ft. more of cast iron intake, 
making altogether 8,200 ft. of submarine intake. 
Fig. 1 is a plan and profile of the intake as de- 
signed and constructed. The full lines show the 
tunnel as actually constructed, and the dotted lines 
the work as it was originally proposed to build it. 


omparison of the several 
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During 1889-90 contracts were let for the differ- 
ent portions of the work. Shailer & Schniglau, of 
Chicago, IL., got the contract for constructing the 
shafts and tunnel and laying the submerged pipe; 
J. O'Neil, of Milwaukee, Wis., for building the lake 
shaft crib; C. H. Starke, of Milwaukee, Wis., for 
dredging the pipe trench and afterward for build- 
ing the submerged intake crib, and the Addystone 
Pipe Co., of Cincinnati, O., for making the 60-in. 


cast iron pipe. The contract prices were as fol- 





lows: 

Constructing tunnel and shafts .............. $122,000 
Laylug submerged pipe ..............ccceceeece 53,000 
DUONG UNO AOMDOR oi oon vince nevecenscveccss 65,000 
Constructing lake shaft crib .................. 34,000 
Furnishing cast fron pipe............csesseccce 126,000 


[33 
is 
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After thoroughly overhauling the pumping ma- 
chinery, the contractor again laid the tunnel dry 
on March 19, and after the pumps had been per- 
manently placed so as to take care of the water, 
an eXamination of the work was made. It was 
found that the water was coming from the north, 
and with the hope of avoiding the difficulties of the 
old heading, it was decided to make a detour of the 
south. On April 16 work was begun at a point 
about 90 ft. back from the face and deflecting the 
line about 38° toward the south. About 38 ft. 
from the angle of junction a brick bulkhead with 
two S-in. openings was built into the new bore. 
The work progressed successfully for about 75 ft., 
when water was again encountered, and upon push- 





" 0 1 23 4 50'6 7 6 9 1000’ x 
i | br Aistenicniadhinrtllntcdepelienelennleatiiniial Red 2 One! 
Horizontal Scale Clay . 
00-4 Soap i 
Stor S “ 
0 ee x 
oa : aie 
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questions, which resulted in the City Cour 
pending their contract and ordering the PB. 
Public Works to go ahead with the work. 
The first step to be taken by the engineer 
purchase adequate pumping machinery and 
the tunnel. This was effected Jan. 17, 1s:; 
as soon as practicable thereafter the two }u: 
were removed and the tunnel cleaned, tr 
tracks laid, and everything prepared for vy, 
was now determined to go ahead on the ore)... 
line of the tunnel if possible, and the bulkhe id _ 
was removed and work begun. Meanwhile, 
ty bulkhead had been built to replace the tire; 
torn away. This was provided with a dou 
drainage pipes. Work was begun on the «, 
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work of sinking the shore shafts and 


The 
ecavating 


exX- 
1,600 ft. of tunnel did not 
dificult. A hard, compact and 
rock-like clay, bearing very little moisture, was en- 
countered all along, and was blasted and removed 
in the ordinary manner. The only mishap which 
eccurred with this portion of the work was the 
destruction of the contractor's boiler plant by fire 
on Jan. 12, 1891, which allowed the tunnel to fill 
with water, and delayed work about a month. By 
Oct. 21, 1891, 1,640 ft. had been driven, averaging 
about 624 ft. per day, all in the hard clay. No 
timbering had been necessary, and except for the 
first 100 ft. of the tunnel there was very little 
seepage. On the afternoon of Oct. 21, water was 
observed coming from one of the drill holes in the 
heading, but no attention was paid to it. Shortly 
after a blast was fired and was immediately fol- 
lowed by a rush of water from the heading. An 
unsuccessful attempt was made to check the flow, 
and the pumps were started, but they were un- 
able to keep the water down, and after seven hours’ 
hard work the tunnel was abandoned. By the 
next morning the tunnel and shaft were full of 
water. 

Several attempts were made to empty the tunnel, 
but the limited pumping capacity was not equal to 
the task, and it was finally decided to instal larger 
pumps. The pumping had, however, shown that 
about 1,000 gallons of water a minute was coming 
through the leak. With the increased pumping 
plant the tunnel was finally laid dry Feb. 13, 1892. 
Upon examination the head of the drift was found 
to be in the same undisturbed condition in which 
it was left when the water broke in three months 
before. 

A brick bulkhead was built into the end of the 
brickwork of the tunnel, and provided with a tim- 
ber door for passage, and two 10-in. pipes for the 
outlet of the water. With these openings closed, 
the flow was checked sufficiently to allow the plac- 
ing of pumps at the bottom of the shore shaft. 
Meanwhile the pressure of the water against the 
bulkhead caused dangerous leakage, and so after 
the pumps were in position the 10-in. pipes were 
opened, relieving the pressure and allowing the 
water its normal rate of flow. Trouble with the 
pumps now arose, and after various stoppages and 
breaks the discharge pipe finally fell, disabling the 
whole plant. It became necessary to close the 10- 
in. pipes in the bulkhead and draw up the pumps, 
This allowed the tunnel to again fill with water, 


the 
prove especially 


first 
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CH FIG. 1. 


Plan. 


ing forward the heading, gravel and sand came ii 
such quantities that it was found impracticable to 
continue the work further. On June 1 the bulk- 
head was permanently closed, and the work in this 
direction was abandaped. 

A further and closer examination was now made 
of the heading first abandoned. Upon breaking 
through the rock-like clay it was found that the 
water came from an underground stream flowing 
from the north through a well defined channel in 
red clay. This channel was about 13 ft. above the 
grade of the tunnel, and above it in every direction 
visible was a bed of hard, dry, red clay, while im- 
mediately in front of the face of the work was a 
bank of coarse gravel. Fig. 1 shows the location 
of this underground stream, and Fig. 2 is a sketch 
of the channel and stream where they entered the 
work. In this last drawing the photograph has 
been followed exactly, no particular being exag- 
gerated in the slightest. The water from this 
stream was clear and pure, and a chemical analy- 
sis showed that it was not lake water, but ust 
come from some separate source. 

While the engineer did not consider the difficulty 
of proceeding along the old line insurmountable, it 
was decided to be less difficult on the whole to go 
back from 150 ft. to 175 ft. and deflect the line to 
the north and upward, so as to pass over the 
underground entrance. Instead vf allowing the 
water to flow at its normal rate and take care of it 
by pumping, the contractors desired to reduce the 
pumping, and to this end they constructed a bulk- 
head just west of the deflection toward the ecuth 
with a view of shutting off the water. ‘Che water, 
however, accumulated with a pressure of some 50 
lbs. per sq. in. and penetrated the filling around 
the brick lining of the tunnel, preventing the cut- 
ting through of the lining for the new line. A 
second bulkhead was then built about 20 ft. west of 
the first, but with not much better results, for 
upon closing it the water was found to ieak 
through the brickwork for a long distance west. 
Finally on August 2, 1892, the contractors tifted 
their pumps and allowed the tunnel to fill #sain 
with water. 

No further work was done on the tunnel by the 
contractors, although they continued work o1 the 
lake shaft for some months. Difficulties had, how- 


ever, arisen here, which will be described further 
on, and finally a disagreement arose between the 
contractors and the city over the delay in prose- 
cuting the tunnel work and over one or two other 


PLAN AND PROFILE OF WATER SUPPLY INTAKE 
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heading, but had proceeded only a little way whe: 
the water broke in, driving out the workmen. ‘This 
was removed three or four times, when the tlow 
suddenly increased to 3,000 gallons per minute. A: 
examination of the lake bottom above the break 
showed that it had settled down, indicating that 
the new break connected with the lake bottom, and 
making further work along the original line out of 
the question. 

The question now arose what it was best wo do 
It was impracticable to use a shield, as the tia 
terial ahead of the break required blasting and ux 
pressure from above was enormous. On account 
of its expense and difficulty of application the 
freezing process did not seem advisable, and ‘l: 
plenum precess was likewise out of the question 
on account of the great pressure which would be 
required at this depth. The detour to the south 
which had been made by the contractor had been 
unsuccessful, and had left the ground in a treach 
erous condition. To depress the tunnel was not 
advisable, for it was not by any means certain that 
the bed of gravel could be avoided in that way, and. 
moreover, it would be necessary to ascend osain 
further on and thus leave a trap which woud cf- 
fectually cut off‘escape to those at work on ihe 
face if water again broke into the tunnel. 

It was finally decided that the old plan of de 
flecting the line toward the north and upwaurd +e 
as to pass over the underground stream sliould be 
tried. A hole was therefore cut through the tun- 
nel lining 1,433 ft. from the shore and work was 
begun on a detour of 20° toward the north and un 
upward grade of 10%. Fair progress was made on 
this new line, gradually ascending into solid roch. 
until May 10, when the test borings, which were 
constantly made ifevery direction from the face. 
showed that sand@was being approached. A brick 
bulkhead was therefore built into the masonry @= 
safeguard, should it happen that water was ") 
countered in large quantities. As the 
seemed to indicate that the top surface of 1! 
rock underlying the sand was nearly level, tlic 
lower half of the tunnel was first excavated, leav- 
ing about 18 ins. of the rock to serve as a rool 
(Sketch a, Fig. 3), and the brick invert was built 
for a distance of 52 ft. The rock roof was the! 
earefully broken through for short distances at 4 
time, and short sheeting driven ahead into the 
sand, which proved to be a very fine quickss1! 
flowing through the smallest openings. Extrem 
care had to be taken in this work, but little by 
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_ the brickwork was pushed ahead until at a 
jictance of 90 ft. from the point where the sand 
was first met, and 208 ft. from the old tunnel, the 
and stopped and the heading entered a hard clay. 

\ll this work had been done on an ascending 
de, and the ascent was continued about 40 ft. 
‘arther in the clay. By this time a sufficient ele- 
“4 on was gained to pass over the underground 


vm, and the tunnel line was changed to head 


‘the plant. 
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to 40 lbs. of air would be needed to hold this water. 
and accordingly another compressor was added to 
With a pressure of 36 Ibs. the water 
was driven out and the work again started. At 
this time also an additional 350 cu. yds. of clay was 
dumped into the hole in the lake bottom. Allto- 
gether 1,620 cu. yds. of clay had been put into this 
hole. 

Loose gravel and boulders, some of immense size. 





Eno NEws 


FIG. 2. OUTFLOW OF UNDERGROUND STREAM ENCOUNTERED IN DRIVING TUNNEL FOR 
WATER SUPPLY INTAKE; MILWAUKEE, WIS. 


toward the lake shaft, and the grade reduced to a 
level. The underground stream was passed with- 
out trouble and the tunnel continued for a distance 
of 54 ft. without difficulty. On July 10 the clay in 
the heading suddenly softened, and before the min- 
ers could secure it by bracing, the water rushed in, 
followed by gravel, filling up solidly some 34 ft. of 
the tunnel before it was stopped by a timber buik- 
head hastily built. 

Upon examining the lake bottom a cavity over 60 
ft deep and 10 ft. in diameter was found directly 
over the end of the tunnel, which had been caused 
by the gravel breaking into the tunnel. Having 
now reached an elevation where it was possible to 
use compressed air, it was determined to put in 
double air locks and use the plenum process, The 
locks were built and some 670 cu. yds. of clay was 
dumped into the hole in the lake bottom. On Aug. 
4 the air locks were tried with 26 lbs. air pressure, 
but, upon a temporary release of the pressure, the 
water passed around the locks and back of the tun- 
nel lining for some distance, and even forced 
through the lining, carrying considerable clay and 
fine sand with it. Upon sounding the lake bottom 
it was found that the cavity had again increased 
to a depth of 65 ft., whereupon an additional 600 
cu. yds, of clay were dumped into it. 

On account of the water leaking through the 
brickwork, the only dry place to cut through the 
brickwork and build in an air lock was just ahead 
of the brick bulkhead. This lock was completed 
Aug. 27, and to avoid encountering the danger of 
the direct connection with the lake at the end of 
the drift, it was decided to make another detour to 
the north, On Aug. 28, therefore, the brick on 
the north side of the tunnel 12 ft. back from the 
end of the brickwork was cut through under 25 lbs. 
air pressure, and work proceeded in good, hard clay. 
The original air lock was cut out and a new lock 
built into this clay about 34 ft. from the last de- 
tour, to be used in case of further difficulties. 
\fter building the tunnel for about 80 ft. from the 
detour, the soundings again indicated the approach 
to gravel and water, and on Oct. 14 the water 
broke through from the bottom in such volume and 
with such force that the men ran out, closing 
every air lock and the valves of every drain in 
‘leir haste to escape, until the brick bulkhead was 
reached. It was with great difficulty that the por- 
tion of the tunnel up to the last air lock was recov- 
ered and cleaned out. 

It was now recognized that a pressure of from 38 


were now encountered, and the work became ex- 
ceedinglv difficult on account of the great escape of 
air. The interstices between the gravel and boul- 
ders were not filled with silt or sand, but 
tained water. Moreover, this material extended 
upward to the lake bottom, as was shown by the 
escape of air at the surface of the lake. For an 
area of several hundred square feet the surface 


con- 


of the water resembled a pot of boiling water. 
a2 * 
Coie =~ 









Heading, 
Packed with Clay 


Section A-B-C-D. 
Sketch “c”. 


Cross Section Showing Manner of 
Constructing Lining around Boulder 
Sketch “d.” 
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gravel was very slow 
tear out the large bhoulders whole. as se 
much surface would be exposed that an inrush of 


It was impossible to blast 
or to 


water would take place despite the air pressure 
The method of procedure was to exeavate a head- 
ing and build the brick roof arch first, and then to 
take out the bench and build the invert Fig. 3 
gives a number of sketches showing how the work 
was done. A short piece of heading was taken out. 
the top and face of the bench 
plastered with clay 


meanw hile 
Fig. 3) to 
reduce the escape of air, and then the roof arch 
was built and supported on side sills resting on the 
bench. 


being 
isketches b and ¢, 


Bit by bit the roof arch was pushed for 
ward until some little distance had been completed, 
then the heading was plastered with clay and the 
bench taken out little by little and the invert built 
All the gravel except the smal) area upon which 
work was actually in progress was kept thoroughly 
plastered with clay, and as the air escaped through 
the completed brick work very rapidly, water was 
allowed to cover a portion of the invert (see Sketch 
c, Fig. 3), so as to reduce the area of escape. 
When a large boulder was reached, which lay 
partly within and partly without the tunnel se 
tion, the lining was built out 
shown in Sketch d, Fig. 3. 
broken and taken out. 


and around it, as 
then 
All through this gravel bed 
the cross section of the lining is made irregular by 
the construction of these pockets in the lining to 
get around boulders. Sometimes they were on one 
side and sometimes on the other, or on both, or at 
the top or bottom. In fact, there was no regularity 
Despite the hazard and danger of this work, con 
tinual progress was made, though sometimes it was 
only 4 ft. of completed tunnel per week, working 
night and day, and, if some cases of caisson dis 


The boulder was 


ease be excepted, the only mishap occurring was a 
fire which got into the timber packing behind the 
lining and caused some trouble. From the gravel 
the tunnel ran into clay and quicksand, and then 
into hard, dry clay similar to that encountered near 
the shore. Some ditticulty was had with the quick 
sand, but it was successfully overcome, and when 
the hard clay was struck the trouble as far as the 
work from the shore shaft was concerned was 
tually over. 


vir- 
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Longitudinal Section of Tunnel 
Sketch “b” 






Longitudinal Section Showing Method of 
Construction in Rock Covered with Quicksand oe” 


Sketch “a” 


FIG. 3. SKETCHES SHOWING METHODS ADOPTED IN CONSTRUCTING TUNNEL THROUGH 
DIFFICULT MATERIAL. 


At times the air would escape very rapidly, and 
again only a few bubbles would show. Fig. 1 
shows the location of this gravel bed, and from the 
nature of the boulders, which were sometimes of 
granite, and sometimes of trap and other forma- 
tions foreign to the locality, and the glacial 
scratches ‘on them, it appeared to have been formed 
by glacial action. 

It need hardly be said that the work in this 





Meanwhile, a different set of afflictions had come 
upon the engineer and contractors in sinking the 
lake shaft and driving the heading toward shore 
The location of the lake shaft is shown in Fig. 1. 
This shaft was intended to be built by sinking a 
east iron cylinder 10 ft. in diameter, made up of 
sections bolted together. Work was begun July 5, 
1892, and the sinking was accomplished first by 
weighting the cylinder and afterward by pumping 
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out the sand and water within it until the pressure 
from the outside broke through under the cutting 
edge and forced the sand into the cylinder, allow- 
ing it to sink a little. From 10 to 30 cu. yds. of 
sand were carried into the cylinder each time, and 
finally it was feared that if the process continued, 
the crib, which had been previously erected, would 
be undermined. On Sept. 6, therefore, the con- 
tractors were ordered to discontinue this method of 
work. No change was made, however, until Oct. 
i, when the cylinder had reached a depth of 68 ft., 
and by this time there was quite a large cavity un- 
derneath the crib. This was refilled, and the cylin- 
der pumped out, and excavation begun inside of it. 
On Oct. 11 a 2\%4-ft. deep ring of brick work was 
laid undernéath the cutting edge, but in trying to 
put in another ring beneath the first, two days 
later, the sand and water broke through the bot- 
tom, driving the men out and filling the cylinder 
to a depth of 16 ft. with sand. The pumps were 
started, but the water could not be lowered to a 
greater depth than 60 ft. 


ENG. NEWS 


FIG. 11, 


At the request of the contractors the city engi- 
neer had a boring made at the center of the shaft 
to determine the character of the material to be 
further penetrated. This boring showed that sand 
mixed with loam and gravel would be found for a 
depth of 26 ft., then would come 15 ft. of red 
clay, and finally a layer of hard clay like that pen- 
etrated by the shore end of the tunnel. About the 
middle of December the contractors made another 
attempt to pump the shaft, but finding that the 
water came in at the rate of 25 gallons a minute, 
abandoned the attempt. In the latter part of 
February preparations were made to put an air 
lock in the shaft and use compressed air. Hardly 
had the work been begun by this system, when, on 
April 20, 1893, a terrific easterly storm swept the 
top of the crib bare of the buildings and machinery 
and drowned all but one of the 15 men at work 
there. Fig. 4 shows the method of work at the 
time of the accident. 

This disaster delayed the work for some time, 
but in June the contractors erected a new building 
and new machinery, and resumed work, very lit- 
tle progress was made, and the air escaped so rap- 
idly that it loosened the sand surrounding the shaft 
and reduced the friction to such an extent that on 
July 28 the entire cylinder lifted bodily about 6 ft., 
and sand rushed in, filling the lower part of the 
cylinder to within 45 ft. of the lake surface. No 
farther work was done by the contractors, although 
they submitted a proposition to sink a steel cylinder 
inside the cast iron cylinder and extending from 5 
ft. above datum to 100 ft. below datum for $300 
per ft. This proposition was refused by the city, 


and since work on the tunnel proper had been 
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abandoned by the contractors some time before, as 
has already been described, the city suspended 
their contract on Oct. 19. 

On Oct. 30 a contract was made with Mr. Thos. 
Murphy, of Milwaukee, Wis., to sink a steel cylin- 
der inside the old iron cylinder. The water was 
first pumped out of the old cylinder and a timber 
bulkhead built at the bottom. On this the steel 
cylinder was built, and then the bulkhead was re- 
moved. Air pressure was put on, and the exca- 
vation proceeded successfully until the bottom layer 
of clay was met with, when all chances for trouble 
ceased. At one time the cylinder tilted a little out 
of plumb, but this was easily rectified. 

The cylinder, as it was completed, penetrated 9 
ft. into the hard clay, and was underpinned with 
brickwork for a depth of 29 ft. or more, to a point 
4 ft. below the grade line of the tunnel. At the 
lower end, the section of the shaft was changed 
from a circle to a square, as shown by Fig. 5. 
Later the steel cylinder was lined with brick. 

On March 28, 1894, an agreement was made with 





SKETCH SHOWING METHOD OF TOWING CAST IRON PIPE FOR SU3MERGED INTAKE. 


Mr. Thos. Murphy to construct the tunnel from 
the lake shaft toward the shore. Except that con- 
siderable water was encountered, which, owing to 
inadequate pumping machinery, filled the tunnel 
and shaft at two different times, and had to be re- 
moved, no very great difficulty was had with this 
part of the work. 

On July 28, 1895, the headings from the lake and 
shore shafts met. Meanwhile the cast iron pipe 
intake, the intake crib, etc., had been completed 
and practically all that remained to be done was to 
clean the tunnel and lift the pumping machinery at 
the shore shaft. During the cleaning the air press- 
ure has been kept up on account of the leakage 
through the brick lining, and, indeed, the pressure 
will be kept up until the last possible moment, and 
everything made ready for removing the air locks, 
bulkheads, pumps, ete., in the least possible time. 
The pumps will be the last to come out. 

Turning now to the crib and submerged pipe con- 
struction, it will be seen that most of the general 
features are sufficiently indicated by the illustra- 
tions. Fig. 6 shows the construction of the lake 
shaft crib, and Fig. 7 that of the submerged in- 
take crib. Figs. 8 and 9 show details of the pipe 
construction, and Fig. 10 some of the shaft and 
well connections with the tunnel. 

There were two lines of 60-in. cast iron pipe !aid 
as shown by Fig. 1. A trench was first dredged in 
the lake bottom, and the pipe laid by a diver in 
50-ft. lengths. The four sections forming a length 
of pipe were connected on shore, and then, with 
their ends closed, were towed to the point. where 
they were to be sunk by a barge,as shown by Fig. 11. 
The spigot end of each 50-ft. length was fitted with 
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a temporary hub and poured with lead jx 
left shore. After it was entered into the | 
of the preceding section laid, the divers pu! 
joint tight by means of the clamps shown in | 
As much as 200 ft. of pipe was laid in this ;, 
in one day. The two cribs were built on 
towed to their positions and filled and sunk 
various other details of the crib and pipe eo: 
tion are shown clearly by the illustrations. 

Taken as a whole, the work has been ex: 
trying to all persons engaged in it. Altogether | 
have lost their lives on the work, of which ny: 
were drowned by the storm sweeping 06) 
erib, and two died from the effects of com): 
air. Not a single life was lost in the various 
dents attending the dangerous excavation t! 
the glacial drift. This reflects great credit, 
the skill and ability with which the whole : 
was conducted, upon the City Engineer, Mr. (ss. 
H. Benzenberg, M. Am. Soc. C. B., who had ¢) 
whole work in charge. Altogether the work has 
been a costly one, about $575,000 having been ex 
pended upon it from first to last. We are indebted 
to Mr. Benzenberg for much aid in preparing t)i- 
description of the work. 


~ 





ANNUAL MEETING OF THE AMERICA\ 
SOCIETY OF MUNICIPAL IMPROVEMEN’Ts 


This society was organ‘zed in Buffalo in Sept 
1894, “to promote information upon, and to discuss 
best methods to be employed in the managemen 
all municipal departments and the construction of 
municipal works, by means of annual conventions fo 
social intercourse and the reading and discussion of 
papers upon municipal improvements, and to circulate 
by means of annual publication among its members, the 
information thus obtained.’ 

The second annual convention met in Cincinnat!, 0 


~at 10 a. m., Sept. 11, with about 250 delegates and 


visitors in attendance, and Vice-President G. H. bi 
zenberg, of Milwaukee, presiding officer. After an a: 
nouncement of the programme of entertainment by 
Mr. August Herrmann, Pres.dent of the Board of Aj 
ministration of Cincinnati, Mayor Caldwell was 
troduced and formally welcomed the delegates. hy 
ferring to the objects of the society, he said: 


The wisdom of a convention of this character js 
self-evident. You meet to exchange ideas and views 
and present facts, in order that the most potent, pra 
tical and advanced methods may be adopted for the 
better government of munic‘palities. As represen(itives 
of the different cities throughout the country, you 
convene to get broader and better ideas of the bes 
way to prosecute the work devolving upon you in you 
different official capacities; to consider how to secure 
the best and purest water supply at the cheapest cos: 
how to beautify your cities with parks and bre. 
paces; how to secure and maintain efficient poli \ 
fire departments; how to provide your city with «uti 
cient light at the lowest cost; how to pave, clean and 
repair your streets and alleys; to secure for your peo 
ple the best possibie street-car service; regulate san‘ta 
tion and prevent disease; how to best lessen taxation 
in other words, how to conduct the affairs of pub! 
office for the highest and best interests of the peopl 
whom you serve. 

The progress of a city largely depends upon the 
nesanees, the integrity and the efficiency of her publi 
officials. 


Mr. Benzenberg, in replying to Mayor Caldwell, said 


‘Our society is on the threshold of a great and use 
ful future. en it first met one year ago there wer 
present only the representatives of 13 cities, and it 
was very doubtful what its future would be. We are 
meeting to-day with a representation of 70 cities aud 
250 de.egates. They are the men whom the people 
have entrusted with the great public works in which 
every year more than $100,000,000 is expended. 

The object of our society is to promote their effi- 
ciency by gaining from the knowledge and experience 
of others and by enlightening them that they may be 
able to avoid the dangers, risks and errors in which 
so many. have fallen and which have resulted in loss 
and detriment to the cities. It is to be noted that so 
many of the younger cities are alive to these facts. 
Instead of blundering along in the old way, at great 
cost to themselves, they are sending their delegates 
here to learn what is best and newest and successfu! 
in public works, and they will build their future 0: 
the knowledge so obtained. 

This means, in the first place, economy; public 
works will be built in the most economical manner 
and in the best manner for the health, comfort an 


eudopueant of the people. It is for this we shall labor 
ere. 









Reading the minutes of the last meeting was dis 
pensed with and the second article of the constitu’ 
—on membership—evoked such a lively and import. 
discussion that the consideration of the entire su!) 
of the constitution and proposed amendments wa 
ferred to a committee to report the following day. 

A ~aper was then read by Mr. W. G. Wilkins, ity 
Engineer of Allegheny, Pa., on “Specifications for 
Brick Paving,’’ in which he said: 

I have made a study of specifications for paving 
brick in other cities, and the first question thit ! 
h to have answered by — — was: 


“What are the requirements first-class paving 
brick?’ and second, “‘What are the tests necessary tv 











Sept. 19, 1895.) 


OO 


come up to these require- 

termine | PS as many opinions as there 
uchtS* acifications in this regard. I believe that en- 
a rnoull have certain and wel!-defined ideas as. 
“what materials are fit for a particular work on 
ch he may be engaged; also, what tests are a 

, — to determine the fitness of these materials, % 
* the specifications must specifically state what 2 
‘a irements will be. . . . The author’s purpose in 
tin this paper has been to call attention to the 
di wr of standard tests for paving brick, and ¥ 
“pall in any degree assist in preparing such stand- 
; tests its purpose will have been accom tished. 
were has been a committee of the National Bric 
‘anufacturers’ Association appointed to _ pre are 8 
randard specification for paving brick, and whic _ 
ody he'd one meeting. It might be well for = 
vate to appoint a committee to co-operate with the 


, h co-operation, 
2 TOE ete uld be secured which —<— 
» acceptable both to the manufacturer and the engi- 
eer. If this were done there would possibly + 

specification which would be fair to both, ans the 
nanufacturers could not then say that the ——— 
iad prepared specifications which =e es : 

mp.y with, and the engineer could not say x 
was a manufacturers’ specification and the require 
nents not rigid enough. 

There was no information essentially novel elicited 
in the short discussion which followed; the general 
sentiment was evidently favorable to the extension of 
prick paving. The meeting adjourned at noon so that 
the delegates might be ready at 1 p. m. to take a 
arriage drive about the city. 

The carriage drive came off in accordance with the 
programme, and, barring the excessive heat of the 
day, was very enjoyable; it ended at 5 p. m. at the 
entrance to the Zoological Gardens, where refresh- 
ments were served, the attractions inspected, a very 
excellent fireworks display witnessed, and a very fine 
band listened to. 

The first business of the second day was the adop- 
tion of the constitution as amended, which allows any 
municipatity in America to be eligible to membership 
on paying $5 fee, said municipality to have as many 
members in the society representing boards or de- 
partments of said municipality as may be desired, 
without any additional admission fee, but upon pay- 
ment of the dues hereinafter prescribed. 

Municipalities are not required to pay any annual 
dues, but each individual representing any department 
of a municipality that has acquired a membership in 
the society must pay $3 per annum as dues, on or be- 
fore the date of the annual meeting. 

It provides also that there shall be “Associate Mem- 
bers,” having all rights except those of being officers 
and of voting, such associate members being those 
who have ceased to be city officials, but who desire to 
retain their connection w:th the society. 

Mr. John W. Hill, M. Am. Soc. C. E., the well- 
known Cincinnati hydraulic engineer, read a paper on 
“Public Water Supply,’’ upon the subject matter of 
which he was called to answer numerous questions. 
Mr. Hill has made the purification of water a special 
study and is one of the most enthusiastic and un- 
tiring investigators of this important subject. His 
paper was printed in full in the Cincinnati “Enquirer 
of Sept. 13. : 

Mr. W. H. Holton, President of the Board of Public 
Works, Indianapolis, read a short paper on the “‘Mu- 
nicipal Improvements of Indianapolis’ during the past 
four years. 

That city has been revolutionized, he said, since 
the new charter of 1891, which took its public affairs 
out of partisan politics—a curse in many municipalities, 
but especially so in Indianapolis, The Mayor appoints 
the three municipal boards, not more than two mem- 
bers of any board of the same party. 

In 1891 there were less than two miles of improved 
roadways in the city. To-day it has 45 miles of im- 
proved streets, of which 25 miles are asphalt, 15 miles 
brick, and the remainder of cedar block and macadam. 

Last year there were constructed some six or seven 
squares of cedar cylindrical block pavements. This 
pavement has been down a sufficient time to demon- 
strate it is not desirable. They are laying some two 
miles of cedar block pavements in Indianapolis this 
season, but the blocks are rectangular. 

There is a growing sentiment in favor of asphalt as 
against brick, and it is now an exception when a brick 
pavement is laid on any of the principal resident or 
business streets of the city. 

Indianapolis has 60 miles of sewers, completed at a 
cost of over $1,500,000, of which amount the sum of 
$848,839.05 has been spent by the department in the 
past four years perfecting the new system. 

In the discussion which followed,and which was almost 
exclusively devoted to the merits of various kinds of 
pavement and paving materials, City Engineer Cappe- 
len, of Minneapolis, gave some ‘rteresting pereonal expe- 
rience wii Utah asphalt,which he be:ieves to be equal to 
the Trinidad. Ten years’ guarantees are given with it. 
Its introduction in that city brought the cost to the 
city down from $2.75 to $2.49, $2.05 and $2 per square 
yard. 

Mr. H. E. Bailey, of Newark, read a short description 
of the Newark water supp:y, which he represented as 
the ideal water system of America. 


The afternoon was spent in inspecting the electric 
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street car system of Cincinnati. A special train of 
seven cars was run over a very extended route, and 
as many delegates as survived the roasting heat of the 
sun and the “hospitalities’’ of the Moerlein brewery 
and the E:m St. Club, adjoining it, reached their hotel 
in time for supper. 

At the business meeting, held at 7 p. m., the follow 
ing officers for the ensu:ng year were elected: Presi- 
dent, G. H. Benzenberg, M‘lwaukee; Vice-Presidents, 
Wm. R. Kerr, Chicago; August Herrmann, Cincinnati; 
Jas. ©. McGann, New Haven; Secretary, D. L. Fv!ton, 
Allegheny, Pa.; Treasurer, John L. Kennedy, Nashvil‘e, 
Tenn. It was decided that the convention of 1896 
should be he!d in Chicago. 

At the session held at 10 a. m. Friday, it was an- 
nounced that 110 members had paid fees and dues, and 
they alone had the right to vote and take part in the 
proceedings. 

Mr. Thos. J. De Vilbiss, Chairman of the Department 
of Public Works, Fort Wayne, Ind., read a paper on 
the “Disposal of Garbage,” in which he advocated 
comptete incineration of all garbage and against the 
reduction processes, 

Mr. O'Shea, of Buffalo, favored reduction. Buffalo 
objects to the contract system, and says it has been a 
failure, and ‘t pays $35,000 for reduction. Garbage re- 
ceptacles cannot be placed in the streets, but in yards. 
Garbage is disinfected, as are the receptacles every 
time they are emptied. Ashes, ete., are kept in sep- 
arate receptacles. Refuse is hauled from 2% to 7 
miles. Ashes are hauled further. There are not 150 
vaults in Buffalo, the public sewers being in general use. 
This speaker had evidently made a study of garbage 
disposal, and by his familiarity with statistics and 
general information on the subject easily took the 
first place. 

Mr. Harrison Van Duyne, of Newark, N. J., read 
a paper on “Paving,” in which he referred to the 
recent introduction of brick pavement on the streets 
of that city. 

Mr. Harper, of Akron, O., said that toughness 
was the most desirable quality in a paving brick. To 
secure it, he thought that annealing or slow cooling of 
the bricks after firing was essential. 

Mrs. Dr. Mary Donahue, of Davenport, Ia., was 
granted the privilege of the floor to read a short paper 
on the “Physical Condition of School Children,”’ after 
which Mr. John Jones, Street Commissioner of Toronto, 
Canada, read a paper on “Street Cceaning.”’ Toronto has 
14 miles of asphalt, 115 miles of cedar block, and 80 
miles of macadam streets which are kept cleaned, the 
balance, 45 miles, being unpaved. The city appropri- 
ates $50,848 for the work annually, and last year $32,500 
was used. The work is done by rotary sweepers, and 
on asphalt from May to December by the orderly sys- 
tem, also known as the block system, each man clean- 
ing a quarter of a mile a day. For watering streets, 
contracts are made with the railroad company to 
sprinkle with a trolley tank car the track space, 16 ft. 
6 ins. wide, and 8&5 miles long, at 30% cts. per mile. 
Ordinary wagons sprinkle the rest of the streets. As- 
phalt streets are not sprinkied. Water injures the as- 
phalt. The electrie car system of sprinkling has been 
in use two years, and is satisfactory. Garbage is 
cremated, and ashes are to be hauled to low land by 
trolley cars. The city cleans the snow in front of the 
property whose owners do not do it, assessing the 
cost to the property, and collecting it with taxes. 

Mr. Abram Joralemon, of Newark, N. J., Chairman of 
the Committee on Street and H'ghways, read a short 
paper upon “Street Work in Newark.” 

The following resolution, offered by John L. Ken- 
nedy, of Nashville, Tenn., was adopted: 


Resolved: That it is the sense of this meeting that 
the welfare of American cities is more dependent upon 
the intelligence and integrity of their public officials 


than upon the local supremacy of any political t 
state or national. ’ 7 y political party, 


Mr. Harold P. Brown, of Newark, N. J., read a 
paper showing how electrolysis affected the water pipes 
in his city, and how the evil was corrected. 

Committees were appointed as below, and the final 
adjournment was then taken: 


Finance—L. W. Rundlett, St. Paul; T. J. O’Brien. 
Oswego, N. Y.; W. H. Giore, Covington, Ky. 
Sewerage and Sanitation—R. BE. MecMath, St. Louis: 
G. L. Clausen, Chicago; George N. Fernald, Portland. 
City Government and slation—D. E. Wright. 
Cleveland; C. C. Brown, Indianapolis; J. McConkey. 
a \ za . Do e 

treet Paving—A. D. ompson, Peoria; Nelson P. 
Lewis, seers 8. J. satha war, Marietta. 
Garbage—John 8. O’Shea, Buffalo; Lyman H. John- 
son, New Haven; Dr. J. W.- Frendergast, Cincinnati. 
Electric Street Light—J. A. Cabot, Cincinnati; Har- 
old 7 Brown, Newark, N. J.; F. W. Cappelen, Minne- 
apolis. 

Taxation and Assessment—G. F. Munroe, Omaha; 
ane De Vilbins, Ft. Wayne; Charles P. Sayre, 
amden. 

Water-Works and Water Supply—H. Van Duyne, 


Newark, N. J.; E. H. Keating, Toronto; 8 ©. H - 
way, New Bedford. - — 


In the afternoon there was a fine display of the 
efficiency of the Cincinnati Fire Department, followed 
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by a joint parade of the fire and police forces and ma- 
chines. In the evening the convention banquet was 
held at the Gibson House. 


The steel armored cruiser ‘“Maine’’ went into com 
mission on Sept. 16. She {s at present the most power- 
ful war vessel in the American Navy. The ‘Maine” 
was commenced in 1888 at the Brooklyn Navy Yard, 
and was launched on Nov. 18, 1890; the long interval 


since then is accounted for by delay in receiving her 
armor-plates. ‘The contract dimensions were as fol- 
lows: Length, 318 ft.; beam, 57 ft.; mean draft, 21% 
ft.; displacement, 6,648 tons; 9,000 maximum I. H.P 
The contract speed was 17 knots, but her trial trip 


showed 18.37 knots per hous without her heavy guns. 
Her 12-in. armor belt is 180 ft. long, and her 6-in. guns 


are protected by 2-in. plates. Her main battery con 
tains four 10-in. guns in two barbette turrets covered 
with Sin. armor, and e!x 6-in. guns; her secondary 


battery consists of eight 6-pdrs., eight 1-pdrs. and 


four Gatling guns. The hull! and machinery cost $2,484 
000, 





The total length of railways in operation In India 
on March 31, 1894, was 18,855 miles, an increase of 
355 miles during the year, while 2,217 miles were. 
under construction or sanctioned. The operating ex 
penses amounted to 46.98%, as compared with 47.14 
fer the previous year, and the return on capiral ex 
penditure was 5.69%, as compared with 5.46%. Of the 
tetal mileage, 10,875% miles are of the Indian standard 
gage (5 ft. 6 ins.), 7,712 miles of meter gage and 267%, 
miles of special narrow gages. The number of pas 
sengers increased 7.53%, and the number of passengers 
carried per mile was 315,085, of which 97.43% were 
in the lower classes, 2.19% in the second-class and 
only 0.38% in the first-class cars. The average journey 
per passenger was 40.09, 48.02 and 75.03 miles for the 
respective classes, and the average amount paid 1.59, 
0.635 aad 0.29 cts. per mile for the lower, second and 
fi-st classes, respectively. The freight carried showed 
an increase of 13.16%, the ton-mileage 9.87%, and the 
earnings, 6.78%. The tons carried per mile amounced 
to 260,074. The average number of passengers pe 
train was 219.12 on the standard gage and 236.18 on 
the meter gage lines. The lowest average cost of 
hauling a passenger one mile was 0.075 ct.; the average 
receipts per passenger were 0.26 ct. The lowest aver 
age cost of hauling one ton of freight one nilie wax 


0.2 ct., the average receipts for this work being 0.62 
ct. 





ANNUAL MEETING OF THE NEW ENG 
LAND WATER-WORKS ASSOCIATION. 
The 14th annual convention was held in Bur- 

lington, Vt., Sept. 11, 12 and 13. About 200 members 

and guests were in attendance. The meeting opened 
on Wednesday forenoon with Mr. Geo. A. Stacy, Presi- 
dent of the association, in the chair. A brief address 
of welcome was made by the Hon. U. A. Waterbury, 

Governor of Vermont. The report of the treasurer 

showed a balance on hand of $2,673. The secretary, 

Mr. John C. Whitney, reported a net gain of over 40 

in membership during the year, there having been 487 

members on June 1, 1895, of which 401 were active, 

5 were honorary, and 81 associate members. Negotia- 

tions for permanent headquarters are being made in 

conjunction with the Boston Society of Civil Engineers. 
The first paper read was by Mr. F. H. Crandall, Su- 
perintendent of the Burlington Water Department. 


The Water System of Burlington. 

The works of the Burlington Aqueduct Co. were 
bought by the city about 1865. The supply was then 
taken from springs collected In a covered brick reser- 
voir. The source was soon changed to Lake Champlain, 
and the works were greatly enlarged. Recently a new in- 
take of 24-in. cast iron pipe has been laid for about three 
miles into Lake Champlain, and the old intake near the 
dock line has been abandoned. Fiexible Falcon joints 
were used on this work, one for every six iengths, or 
75 ft., the joints taking up 3 ft. This intake was de 
scribed and illustrated in Engineering News of June 21, 
1804. Meters were used by the company, and the city 
now has about 1,200 in service. Alcatraz asphalt has 
been used as a preservative on both the inner and ovter 
sides of the high-service tank, with good success, but 
only a portion of the tank has been so covered. This 
tank is supplied by a hydraulic motor (described in 
Engineering News, Oct. 1, 1887), driven by water from 
the low-service reservoir. For each 20 galions passing 
the motor one gallon is forced into the high-service 
system. 

In discussing the paper some remarks were made on 
the durability and stoppages of service pipes, and Mr. 
Allen Hazen presented some ideas regarding the use of 
the same lake for a source of water supply and for sew- 
age disposal. He suggested that in attempting to de- 
cide how much money should be expended in specific 
cases to prevent water pollution, a comparison should 
be made between the value of lives lost through im- 
pure water and the cost of improvements. At $5,000 
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per life the 2,000 deaths from typhoid fever in Chicago 

in 1891 would be represented by $10,000,000, to say 

nothing of the loss occasioned by the 18,000 estimated 
CAses. 
Electrolysis. 

The paper with the above title, by Prof. H. A. Storrs, 
of the University of Vermont, was a good resume of a 
subject which has been given much space in these 
columns during the past few years. 

Some court decisions bearing indirectly on this matter 
indicate that street railway companies may be held 
liable for damages to underground pipes caused by the 
eurrents of the company, when proper provision is not 
taken to avert such action. 

Mr. Winslow, in discussing the paper, thought that 
even with the double trolley there will be leakage, and 
as slight curtents may do damage, he urged that only 
in storage batteries is there safety. Mr. Peter Milne 
objected to connecting return wires with underground 
pipes, on the ground, apparently, that measures should 
be taken to render this unnecessary. 

The Water Supply of Lynn. : 

The first paper of the afternoon was by Mr. John ©. 
Haskell. He described in detail the water-works of 
Lynn, Mass., which have recently been extended so as 
to collect water from 22 sq. miles of drainage area, as 
igainst five square miles prior to 1894. Water from the 
Saugus River and its tributaries flows by gravity to a 
pump well, from which it is lifted to low and high- 
service reservoirs. In the business portion of the city 
1,000,000 gallons of water per hour can be supplied for 
tire purposes without reducing the pressure below 40 
ibs. The purity of the water is indicated by a typhoid 
«death rate of about two in 10,000, which is low for 
«lues of the size of Lynn in this country. Weekly sam- 
ples of water are taken from the various ponds at dif- 
ferent depths, and subjected to bacteriological examina- 
tions. Water can be drawn from five different sources, 
sand from varying depths,so that with the aid of the ex- 
uminations named it is possible to avoid the use of 
water of disagreeable taste and odor, which sometimes 

develops. A part of one of the ponds has been cleared 
of organic matter and graveled. The author promised 
to give a paper on this phase of the works at a later 
date. 
Bench Testing of Water Meters. 

We present elsewhere in this issue an abstract of a 
paper by Mr. John Thomson, M. Am. Soc. C. E., on the 
testing of water meters. This paper brought out much 
discussion, as papers on meters generally do. In this 
case, the main point at lesue was the degree of accur- 
acy which should be sought In a water meter. A num- 
ber of members expressed themselves as satisfied with 
meters coming within 5 to 8% of accuracy, but many 
others desired as great accuracy as possible, within rea- 
sonable limits, in order that small leaks might be de- 
tected. Mr. H. G. Holden asked if durability is not 
better than extreme accuracy, when 50 gallons of water 
is worth only 1 ct., with water at 20 cts. per 1,000 gal- 
longs. Mr. J. C. Chase said that the functions of a 
meter are two: To make possible an apportionment of 
charges for water, and to act as an automatic check 
against waste. 

Wednesday evening was devoted to stereopticon lec- 
tures. Mr. Cranda}! supplemented his morning paper 
by some views of the Burlington water-works, and 
Prof. W. T. Sedgwick entertained and instructed the 
audience with an illustrated talk on 


The Sanitary Condition of the Burlington Water Supply. 
The speaker began by stating that the Burlington 
water-works is one of the very few, if not the only one 
in New England which draws its water supply from the 
same lake into which it empties its sewage. But while 
it is pecullar among the water-works of New England, 
it resembles closely in this respect the supplies of such 
cities as Chicago, Milwaukee, Buffalo, Cleveland, Du- 
Iuth and many other places outside of New Engand. 

In 1892 so much uneasiness was felt In regard to the 
sanitary condition of this water supply that Professor 
Sedgwick, who for some time before had been making 
occasional bacterial examinations of the water, for the 
water board, was invited by them to make a thorough 
study of the entire sanitary problem. He found, some- 
what to his surprise, that the vital statistics of the city 
showed it to have been remarkably free for many years 
from deaths attributable to polluted drinking water. A 
closer study led him to believe that this immunity was 
largely due to the fact that beyond the sewer outfall 
was a small bay, or basin, in which, at the seasons 
when dGlarrhoeal diseases were most likely to prevail, 
the sewage naturally stood, for a time, before passing 
on Into the lake. Time was thus gained for the germs 
of disease to settle, or to die, or otherwise to disappear. 
But it was his opinion that if, as was then proposed, 
the sewer should be carried out to the lake front, the 
danger of contamination of the water supply would be 
greatly increased. 

Furthermo-e, while it was certainly true that deaths 
from typhoid fever and similar diseases were very few 
in Burlington, it was stated by physicians, and believed 
by the people, that diarrhoea, though not of a fata: 
type, was more common than in most cities of similar 
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character. Professor Sedgwick therefore made the fol- 
lowing report: 

In the presént state of sanitary science there can be 
uo doubt that the location of the intake is highly ob- 


jectionable, if not positively dangerous. I can only re- 
gard it as a constant menace to sanitary welfare of 


the city. 

In 1894 the intake was removed to its present posi- 
tion, three miles from the sewer outfall, the latter hav- 
ing previously been extended to the lake front, thus, in 
the opinion of the speaker, very much enhancing the 
danger from the old intake. Professor Sedgwick lately 
had made an extensive series of bacterial analyses 
from all parts of the system, the sewer outfal’ and 
along the lake front, and these show in a striking man- 
ner the advantage of the removal of the intake. They 
will be published later. Actual cultures from various 
parts of the service were shown by the aid of the stere- 
opticon, These, together with the vital statistics and 
the reports of physicians, prove that the sanitary con- 
dition of the water supply is now excellent, and there 
seems no reason to doubt that it will continue to be ex- 
cellent for many years to come. 


The St. Louis Water-Works. 

Thursday was given up to an excursion, noted below, 
with the exception of an evening session, opened by 
Mr. Desmond FitzGerald, M. Am. Soc. C. E., with an 
illustrated description of the main features of the St. 
Louis water-works. In 1865 Mr. Jas. P. Kirkwood 
recommended the very source of supply, or rather the 
point on the Mississippi River for an intake, which 
after 30 years has been made available. The water 
commissioners recommended that water be taken from 
this point, the Chatn of Rocks, but the e:ty council 
disapproved this, asking why_water should be brought 
over a long and devious course, when it could be taken 
in a short and direct one from Bissell’s Point. The 
council not only disapproved the recommendations of 
the water commissioners, but asked for their resigna- 
tion, which request was speedily granted. 

Both the old and new works employ settling basins. 
About 90% of the suspended matter will settle 4 ft. in 
24 hours. The water carries from 10 to 20 cu. ft. of 
solid matter in each 1,000,000 gallons. Last year about 
220,000 cu. yds. of sediment was removed from the set- 
tling basins, at an average cost of 2% cts. per yd. 
Some of the sediment is removed at slight cost by 
flushing, but the balance has to be taken out by manual 
labor. 

At the close of the description of the St. Louis works, 
Mr. FitzGerald showed some views of the great 
Vyrnwy dam and reservoir, from which the water sup- 
ply of Liverpool is drawn. The new works at St. Louis 
were described in our issues of Apr.l 18 and Juy 4, 
1891; Feb. 20, 1892; Feb. 22, July 26 and Aug. 16, 1894. 


The Advisability of Having Tests of Water Meters and 
Other Articles of Commerce Conducted by the 
Association. 

In the absence of the author, Mr. Clemens Herschel, 
M. Am. Soc. C. E., the secretary read a paper contribu- 
ted by him, with the title above given. The paper 
opened by references to the great testing laboratories 
of the Pennsyivania R.R. Co., at Altoona, and the tests 
made by the Master Mechanics and other associations. 
The author thought it desirable that this association 
should conduct various tests, and suggested that it be- 
zin on the several American types of household water 
meters. Last winter Mr. Herschel tested seven differ- 
ent makes of 1-in. meters for accuracy. loss of head 
and durability, and is now testing the effect of disuse. 
He found that the three meters which are cheapest in 
price gave the best results. 

None of the members who discussed this paper fa- 
vored the proposition that the association should make 
tests of articles of commerce, but there was a general 
agreement as to the desirability of adopting standards 
for tests. It was pointed out by Mr. A. F. Noyes, M. 
Am, Soc. C. E., that the Boston city tests of 1888 gave 
rise to some adverse criticism, and charges of favor- 
itism, which were evidently ungrounded. Mr. J. OC. 
Whitney stated further that the type of meter adjudged 
best by the Boston commission has never been known 
commercially, and that the second was but little better 
off. The tests cost some $10,000, or more, to make. 
Prof. Geo. F. Swain, M. Am. Soc. C. E., agreed with 
the other speakers that the society should avoid such 
tests as were advocated by the paper, and instead 
should attempt to lay down standards. This closed 
the proceedings of the second day of the convention. 

The officers of the association for 1895-6 were elected 
at the opening of the morning session on Friday, as fol- 
lows: President, Desmond FitzGerald, M. Am. Soc. C. 
_E., Brookline, Mass.; Vice-Presidents, H. S. Sparks, 
Bangor, Me.; Chas. K. Walker,* Manchester, N. H.; 
F. H. Crandall,* Burlington, Vt.; Jos. E. Beals, Middle- 
boro, Mass.; Thos. McKenzie, M. Am. Soc. C. E., South- 
ington, Conn.; Willard Kent, Woonsocket, R. I.; Sec- 
retary, John C. Whitney,* Newton, Mass.; Treasurer, 
Geo. E. Batchelder,* Worcester, Mass.; Senior Editor, 
Allen Hazen, Boston; Junior Editor, Walter H. Rich- 
ards,* New London, Conn.; Executive Committee, John 
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©, Haskell,* Lynn, Mass.; H. G. Holden, Nash 
R. C. P. Coggeshall, New Bedford, Mass; Finan 
mittee, A. R. Hathaway,* Springtield, Mass.: \ 


Brown, Fitchburg, Mass.; Wm. McNally, Ma 
Mass. 


A Short History of the High Service of Manchester, \ }1 
This paper was presented by Mr. Chas. K. Wa! t 
Manchester. The Manchester high service wi: 
scr_bed in our issue of Sept. 5. 
The selection of the place for holding the nox 
nual meeting was, by vote of the association. 
the executive committee with power, as was als 
securing of permanent headquarters. 


Views of the New Works at Waterbury, Con 

The hall was sufficiently darkened to permit \i 
A. Cairns to show stereopticon views of the new 
and gravity pipe line for these works. The new ; 
voir is formed by a masonry dam 90 ft. high aboy 
base of the foundations, and an earth dam to cu 
side valley. The dam is curved, with a 600-ft. ra) 
The lower part of the masonry dam was bui 
Aisen Portland cement. Mr. Cairns stated 
never used cement with better results. The unti 
dam was flooded during the past winter, which 
very severe one. The pipe line is of 36-in. cast 
with a Venturi meter at the dam. Curves wer 
without specials, the prescribed limit being 15°, } 
two cases 17° was reached. The pipe line on a }yy 
was left uncovered, and no bad results were ex; 
enced during the winter. In leaving the pipe 
ered for testing during the summer crawling was ; 
vented by placing boards over it, 7,000 ft. B. M. ser 
for about one-half mile. 


Calorific Determination of the Value of Fue!. 

Mr. Geo, H. Barrus, M. Am. Soc. M. E., read a pay 
on this subject, accompanied by an exhibition of 
actual calorimeter test of a sample of Pocahontas « 
The calorimeter tested has been used by Mr. Barrus { 
the past five years. A table of results of tests was j 
cluded in the paper. Considerable interest was show 
in the subject by the members, who asked a numbe 
questions, which were answered by Mr. Barrus. 


Attaching and Care of Water Meters. 

This practical paper was read by the secretary in th 
absence of the author, Mr. R. C. Bacot, Jr. It «& 
scribed in some detail the fittings and methods em 
ployed in setting meters. New meters should be tesied 
before setting, and only 1% of error should be allowed 
A waterphone should be provided each meter reader 
for the detection of leaks. It is desirable that meter 
superintendents should visit the meter departments 
of other cities, and that meter inspectors and repuirers 
should visit meter manufactories and familiarize them 
selves with the methods of repairing those in us: 
There was no discussion on this paper, partly due to 
the lateness of the hour. The idea of holding an after 
noon session was abandoned, also owing to the lateness 
of the hour, and the meeting adjourned to the final ses 
sion in the evening. 

The Metropolitan Water Supply for Boston and vicin- 
ity was described briefly on Friday evening by Mr. A 
F. Noyes, M. Am. Soc. C. E. These works, which are 
just being put under construction, were described a 
length in our issue of March 7, 1895. This finished the 
reading of papers, one prepared by Mr. Chas. A 
Hague, M. Am. Soc. M. E., on the “Operation 
of Pumping Plants by Electricity,” being read by tit! 
only, in the absence of the author. 


The Excursions. 

Several excursions were provided for the members 
and guests, and were highly enjoyed by those who pa: 
ticipated in them. On Wednesday the ladies in attend 
ance went by Lake Champlain to Fort Ticonderoga as 
guests of the National Meter Co., of New York. Other 
excursions were provided, as given below, by the citi 
zens of Burlington, in conjunction with Messrs. R. D. 
Wood & Co., of Philadelphia, the Chapman Valve C©o.. 
of Indien Orchard, Mass., the Hersey Manufaccurins 
Co., of Boston, and the Thomson Meter Co., of Brook 
lyn: On Thursday an all-day excursion by boat and 
rail to Ausable Chasm and to Hotel Champlain, Bluff 
Pcint, N. Y., lunch being served at the latter place: 
cn Friday morning, by carriage to the Burlington 
water-works reservoirs and about the city; on Friday 
afternoon, by electric cars to Fort Ethan Allen, where 
the operation of a Pohle air-lift pump and a cavuairy 
drill were seen. 

Just before adjourning votes of thanks were given 'o 
those who had helped make the convention a success. 
and to retiring officers. To Mr. F. H. Crand:! 
for a number of years one of the Vice-Presidents of the 
association, and Superintendent of the water-works of 
Burlington, Mr. R. C. P. Coggeshall presented on heha'f 
of members of the association a set of Bancroft’s “His- 
tory of the United States,” in six volumes, and Irving's 
“Sketch Book,” in two volumes. The convention °1- 
journed at about 9 p. m., in time to take the night 
trains for Boston and New York. About 30 new mew- 
bers were elected during the convention, which brings 
the total membership up to nearly 520. 


*Re-elected. 
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Mr. Walter A. Miles, of Mount Vernon, N. Y., has 


been nominated for State Engineer and Surveyor on 
the Prohibition ticket. 

Mr. Charles F. Mattes, 
Lackawanna Iron & Steel Co., 
Sept. 3, at the age of 76. 

Mr. Campbell W. Adams, of Utica, N. Y., 
gneer and Surveyor, has been renominated 
position on the Republican ticket. 

Mr. Kirby, Chief Engineer of the U. S. battleship 
“Texas,” has been detached from duty on account of 
prostration of health due to overwork. 

Prof. C. V. Riley, formerly Entomologist of the U. 8S. 
Department of Agriculture, died at Washington, D. C., 
Sept. 14. He was born in London in 1843. 

Mr. James Murry, Vice-President of the Northwest 
Central R. R., and a contractor of large experience on 
the Welland canal and other public works, died at 
st. Catharines, Ont., recently. 


Mr. H. J. Simmons, an engineer of the Texas Staie 
Railroad Commission, has been appointed Chief Engi- 
neer of the Galveston, La Porte & Houston R. R., in 
place of Mr. F. H, Peters, resigned. 


Col. H. 8S. Haines, M. Am. Soc. C. E., has resigned his 
position as Vice-President of the Plant System of rail- 
ways, on account of his acceptance of the position of 
Commissioner of the Southern Traffic Association. 


Mr. BE. Sherman Gould, M. Am. Soc. C. B., sailed 
Sept. 14 for Venezuela, in the interest of a projected 
railway in that country. He expects to return by Oct. 
18. His permanent address remains at Yonkers, N. Y. 

Mr. J. M. Turner, Superintendent of the Central 
Division of the Southern R. R., with office at Raleigh, 
N. C., has resigned in order to accept the position of 
Superintendent of Transportation and Motive Power 
of the New Orleans & Western R. R., with office at 
New Orleans, La. Mr. Johnston T. Busbee, Superin- 
tendent of the Southern Division, will succeed Mr. 
Turner. 

Mr. H. P. Taussig, M. Am. Soc. C. E., has resigned 
his position as Chief Engineer of the Terminal R. R. 
Association of St. Louis, Mo., and the office has been 
abolished. Mr. N. W. Eayrs, M. Am. Soc. C. E., Su- 
perintendent of Structures, will have charge of repairs 
and renewals to bridges, buildings, interlocking plant, 
etc.; and Mr. J. W. Taylor has been appointed Enginecr 
of Maintenance of Way. 

Mr. Preston K. Yates, M. Am. Soc. C. E., of New 
York city, has been engaged by Mr. Isaac A. Hopper, 
contractor for the Third Ave. bridge, to superintend 
his work on the bridge. During the past five years he 
has superintended the construction of the 155th St. 
viaduct and the new McComb’s Dam bridge for Mr. 
Alfred P. Boller, M. Am. Soc. C. E., and the Uariem 
Ship Canal bridge for Mr. Wm. H. Burr, M. Am. Soc. 
©, E., and hag since been Resident Engineer for the 
contractor for the foundations of the New York Cen- 
tral R. R. bridge over the Harlem River. 


Third Vice-President of the 
died at Scranton, Pa., 


State En- 
for this 











ENGINEERING SOCIETIES. 


COMING TECHNICAL MEETINGS. 


INTERNATIONAL DEEP WATERWAYS ASSOCI 
Sept. - 2, 26. Annual convention, at Clevelana’ 0 
Vice-Pres., L. E. Cooley, Chicago, Iil. 
WISCONSIN "POLYTECHNIC SOCIETY. 
Sens. 24. Secy., W. K. Means, Loan & Trust Bldg., Mil- 


aukee 
ENGINEERING 4 ASSOCIATION OF THE SOUTH. 


H. D. Ruhm, N 
INDIANAPOLIS “ENGINEERING cLuB 1° 


Brown, City 





Engineer. 


Secy., ‘ 
AMERICAN SOCIETY OF RAILROAD SUPTS. 
% a mae at oe York. Secy., C. A. Ham- 


mond, 1 
COLUSBIAN ENGINEERING SOCIETY 
Hart, University: Building, 15th and 


October. 


H Sts. N. “wi Was 


ENGINEERING NEWS 


WESTERN SOCIETY OF ENGINEERS. 
Uct. 2. Secy., Chas. J. Rovey, 1756 Monaduock Block, Chi 
cagy, Lil. 
AMERICAN SOCIETY OF CIVIL ENGINEERS 





Uct. 2. Moving two 36-in. Water Mains Without Shut 
ting Off the Water,”’ by E. ¢ Moure. Secy., ¢ Ww 
Hunt, 127 EK. 23d St., New York city. 

ENGINEERS’ CLUB OF ST. LOUIS. 

vet. 2. * The Continuous Rail in Street Railway Service, 
by Richard McCulloch. Seecy., W. H. Bryan, Turner Bik 

TECHNICAL SUCILTY OF THE PACIFIC CUAST. 

Uct. 4. Secy., O. H. Von Geldern, 819 Market St., San 
Francisco. 

ENGINEERING CLUB OF COLUMBUS, 0. 

Oct. 6. Secy., David Buell. 


E NGINEEKS CLUB Cr PHILADELPHIA. 
Oct. 5. Secy., L. F. Rondiuella, 1122 Girard St. 
AMERICAN INSTITUTE UF MINING ENGINEERS. 
Uct. 8 At Atlanta, Ga. Secy., R. W. Raymond, 
York, N. Y. 
ROADMASTEKS’ ASSOCIATION OF AMERICA. 
= i At St. Louis, Mo. Secy., W. W. 


Ga. 
Cc IV) iL ENGINEERS’ CLUB OF 
Oct. 8. Secy., F. A. Coburn, Case Library Building. 
DENVER SUCIETY OF CIVIL ENGINEERKS. 
Oct. 8 Secy., H. Breen, 36 Jacobson Block. 
NORTHWEST RAILWAY’ CLUB. 
Oct. 8 Secy., G. A. Seley, 80 Metropolitan 
Paul, Minn. 
NORTHWESTERN SOCIETY OF 


New 


Sharpe, Way- 


CLEVELAND 


Block, St 


ENGINEERS 


Oct. &. Secy., D. W. MeMorris, Burke Bldg Seattle, 
Wash. 
NEW ENGLAND RAILROAD CLUB 
Oct. 9. Secy., F. M. Curtis, P. O. Box 1576, Boston, 
Mass. 
CANADIAN SOCIETY OF CIVIL ENGINEERS. 
Oct. 10. Secy., C. H. McLeod, Montreal 


CIVIL E NGINEERS’ SOCIETY OF ST. PAUL. 
Oct. 10. Secy., G. L. Annan, City Engineer's Office 
ENGINEERING SOCIETY OF WESTERN NEW YORK 
Oct. 10. Secy., Geo. KR. Sikes, 122 Pearl St., Buffalo, N Y 
ENGINEERS AND ARCHITECTS’ CLUB OF LOUISVILLI 


Oct. 10. Secy., Jas. K. Zollinger, Norton Building. 

MONTANA SO NETY OF CIVIL ENGINEERS. 

Uct. 12. Secy., Forrest J. Smith, Denver Block, Helena 
Mont. 


ENGINEERS’ CLUB OF KANSAS CITY. 
Oct. 14. Secy., F. W. Tuttle, Baird Building 
AMEKICAN INT. ASSOC, OF RY. SUPTS. OF BRIDGES 

AND BUILDINGS. 

Oct. 15. At New Orleans, La. Secy., S. F. 

Boston & Maine R. R., Concord, N. H. 
AMEKICAN STREET RAILWAY ASSOCIATION. 
Oct. 15. At Montreal, Que. Secy., John N. 


Brooklyn, N. Y. 
AMERICAN INSTITUTE OF ARCHITECTS 
convention, at St. 
I 


Patter*on, 
Partridge, 


Oct. 15, 16, 17. Annual Louis, Mo. 
Secy., Alfred Stone, Providence, R. 
WESTERN RAILWAY CLUB. 
Oct. 15. Secy., W. D. Crosman, Rookery 


AMERICAN RAILWAY ASSOCIATION. 


Bldg 


, Chicago. 


Oct. 16. At New York. Secy., W. F. Allen, 24 Park 
Place, New York. os : : 
ENGINEERS AND ARCHITECTS’ ASSOCIATION Ol 


SOUTHERN CALIFORNIA. 
Oct. 16. Seey., F. Van Vieck, Los Angeles, Cal 
BOSTON SOC IETY OF CIVIL ENGINEERS 
Oct. 16. Seey., S. E. Tinkbam, City Hall,Room 36, 
field St. 
ASSOCIATION OF ENGINEERS OF VIRGINIA. 
Oct. 16. Secy., J. A. Pilcher, Roanoke, Va ceo 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


Brom 











Oct. 16. Seecy., R. W. Pope, 26 Cortlandt St., New York 
ENGINEERS’ soc IETY OF WI ERN PENNSYLVANIA 
Oct. 17. Secy., D. Carhart, Carnegie Library Bldg., Alle 
gheny. 

ENGINEERS’ CLUB OF CINCINNATI. 

Oct. 17. J. F. Wilson, Odd Fellows’ Temple 
NEW YORK RAILROAD CLUB. haps 

Oct. 17. Secy., John A. Hill, 256 Broadway, N. Y. 
ENGINEERS’ CLUB OF MINNEAPOLIS. 

Oct. 21. Secy., E. Nexson, Kasota Block. 
CENTRAL RAILWAY CLUB. a 
New. 8. Secy., H. D. Vought, Buffalo ‘Courier, Buffalo, 


¥. 
sou *PHERN AND 208 THWESTERN RAILWAY CLUB. 
Nov. 21. 8 A. Charpiot, Macon. Ga. 
NORTHWESTE iin TRACK AND BRIDGE ASSOCIATION. 
Dec. 13. Secy., D. W. Meeker, St. Paul, Minn. 





ENGINEERS’ CLUB OF 
10 Mr. F. 8S. 
Architecture,” 


CLEVELAND.—At 
Barnum presented 
dealing not 


CIVIL 
the meeting on Sept. 
a paper on “Educational 
w'th school bu‘ldings, but with the educating ‘influence 
of architecture. F. A. Coburn, Secy. 

AMERICAN INTERNATIONAL ASSOCIATION OF 
RAILWAY SUPERINTENDENTS OF BRIDGES AND 
BUILDINGS.—The Secretary, Mr. S. F. Patterson, Phi! 
adelphia, Pa., has issued the following information re 
garding the meeting to be held at New Orleans, La., 
Oct, 15, 1895: 

The convention will meet at Hote! Grunewald, 
which is located on Baronne St., near Canal St. The 
hotel expenses will be $2.50 per day for each person, 
including parlors for the meeting of the Association, 
and suitable committee rooms. It is desired that rooms 
he engaged 10 days in advance. Members should apply 
for transportation through their general management 
in advance. Pay for Pullman accommodations going, 
taking a receipt for same, and a free pass will be 
given returning, by presenting same with credentials 
to Mr. J. C. Morrison, District Supt. at New Orleans. 

WESTERN RAILWAY CLUB.—The first meeting of 
tue club, after the summer vacation, was held at the 
Auditorium Hotel, Chicago, Sept. 17, and was followed 
by a banquet in the evening. With this meeting the 
elub practically began its year’s work for 1895-6. The 
meeting opened with a discussion on “Car Heat- 
ing,” based on the paper read by Mr. Jas. F. McElroy, 
Consolidated Car Heating Co., at the May meeting 
(Eng. News, June 13, 1895). This was followed 
by topical discussions on “Grab-Irons and Handholds 
and Drawbar Heights,” and “Exhaust Pipes and 
Steam Passages; Their Relation to Locomotive Econo- 
my.’’ The paper of the day described a compound }o- 
comotive test on the Chicago & Northwestern Ry., and 
was presented by Mr. Storm Bull, M. Am. Soc. M. E., 
Professor of Mechan‘cal Engineering, University of 
Wisconsin. The main points of interest In the paper 
and discussions we shall give in a future issue. 


the 































SO 
NEW PUBLICATIONS. 
GKAVITATION AND COSMOLOGICAL LAW: A 
Mathematical Demonstration of the Secret of Gravi 
ation and Attendant Phenomena, by M. T. Single- 
ton, Rockmart, Ga Published by the author. Svo; 


pamph; pp. 25 


A BRIEF REVIEW OF RAILROAD HISTORY, from 
1+ \ 





the Earliest I l ‘ ISt4. By W. Hasell 
Wilson, Hon. M. A s c. E. Philadeiphia 
Allen, Lane & Scott. Boards; 12 ; pp. 5 25 ets 
This little book is a handy pilation of the prin 
cipal events and dates which have irked the develo; 
ment of the railway systems of e world, and more 
especially those of the United States, this being the 
only country whose railways ar ishuered in any 
detail. 

MASTER CAR BI ILDE RS" ASSOCIATION. Report 
of the Proceedi: f the Twenty-Ninth Annual 
Convention, hel ad “at Alexandria Bay, N. Y Jun 
ll, 12, 3 and 14, 1805 s y, John W 
Cloud, y Build ( go, ll.; Svo; ek 
pp. 437; plates 15; illustra 

This is a mple i e p ling giv 

Ing in full the several rep s of tn es and th 

discussions thereon, the 8 lards f As iat i 

now in force, and also the rds of cases submitted 

to the arbitration committee A rej t of the proceed 
| 

ings of the convention was given j sues of June 

1s and 20, 1895. 

REPORT OF THE CHICAGO, MILWAUKEE & ST 
PAUL RY. CO., for the Year Endi June 30, LS9 
decy.. bP. W. Myers, Milwaukee, Wi Pape Svo 
pp. 33. : , 

fhe report of the Board of Dire $s shows al 

ings of $10,291,616, the operating expenses belug 62.25 

vf gross earnings, as compared with 64.21 1 1804 

and 66.34 6 in 1893. The average ite p 1 pe 

a. i : 
mile Was 1.075 cts., and the rate I passeng pe 
mie was 2.396 cts. Liberal expenditures upon 
ip 
property during recent years, the i} ss of ich 
uiaterial and the reduced volume of traffic have made 
it possible to reduce maintenance and operatl ex 
penses. Better financial results are exp i f 4 


current year. 


THE PITCH LAKE OF TRINIDAD. By S. I Peck 
ham. Reprinted from the “American Journal of 
Science.” Pamphiet; 8vo; pp. 19 re 


rhe writer describes the ear y discovery and acces 
of the pitch lake, 


giving 


severa, quotations from these 
accounts, and then describes his visit to the lake, dis 
cussing this natural phenomenon from a geologica 
rather than an engineering point of view rhe working 
part of the tramway for cars carrying the materia 
from the lake to the ships is laid upon palm leuves 
(some of which are 25 ft. long) laid on the surface of 
the pitch. The writer considers that the terms “lake”’ 


and “land’’ 
difference 


asphalt express a distinction without a 


TRADE PUBLICATIONS. 


DRAWING INSTRUMENTS.—Eugene Dietzgen Co., 
Chicago, lll. Paper; 5% x 8% ins.; pp. 10; illustrated 
This is a pamphlet containing illustrated des 


ript.ons 


of the special details of the instruments made by this 
firm, and having also a brief px list. 
ENGINEERING STRUCTURES.—Wilkins & Davison, 
Engineers, Pittsburg, Pa. Obiong, 9x6 ins. 
plates 22. - ; 
This is a set of well-executed half-tone views of 
bridges, viaducts, furnace plants, tipples of which 





the firm issuing the pamphlet were the engineers. 


DERRICKS AND HOISTING PLANT. — American 
Hoist & Derrick Co., St. Paul, Minn. Paper; 6% » 
1V ins.; pp. 168; Llustrated. 

This is a trade catalogue and price list covering 
numerous classes of derricks, hoisting engines, boilers 
wire rope, pulleys, etc. It includes hand, steam, horse 
and electric power hoisting plants, and large derricks 
with steel masts and booms. There are several hbaif- 


tone views showing the 

different public works. 

CRANES.—The 
chine Co., 
jilustrated. 


company’s plant In use on 


Brown Hoisting 


& Conveying Ma- 
Clevelana, O. Puper, 


6 x ¥ ins.; pp. SS; 
This catalogue contains nearly 60 half-tone I!lustra- 
tions of the various kinds of traveling, fib and pilla 
cranes, derricks, transfer tables, crabs, winc 
now manufactured by this firm. Accompanying 
illustration there is a brief description of the size of 
the machine, its power, speed of operation, etc., giv- 
ing such general information as will give a clear un 
derstanding of its capacity and construction. 
AIn-BRARES. —Hunt Ai Eweane Co., Pittsburg, Pa 


‘loth, 54% x 6%; PP. 56; illustrated; folding cover 
with plat es and diagram in pocket of cover. 


hes, etc., 


each 


This is an instruction book for the maintenance and 
handling of the Hunt air-brake system for cable and 
electric cars. The air-pump is worked by an eccentric 
on one of the car axles and charges a reservo‘r, ma‘n- 
taining automatically a pressure of 40 lbs. per sq. in. 
From the reservoir the air is led through a motorman's 
valve to the double-piston cylinder, the piston rods 
being connected with the usual system of brake and 
floating levers. The brake is already in use, and we 
shall publish a description of it shortly. 
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ASPHALT BLOCK PAVING.—Hastings Pavement Co., 
Hastings, N. Y., and New York city. Paper; 5% x 
0% ins.; pp. 43; illustrated. 

This pamphlet Is devoted to the description of pave- 
ments made of compressed asphalt blocks. The manu- 
facture of paving blocks from crushed stone and Trini- 
dad asphalt Is said to have been begun at San Fran- 
cisco In 1869. The blocks now used are usually 4x 5x 
2214 to 24 lbs. each. The surface of 


on 


12 ins., and weigh 


a street paved in this way is noiseless, but is not 
smooth and slippery, and is said to be easier for horses 
than a sheet asphalt pavement. The Hastings block 


paving has been laid in several cities in this country, 
Venezuela; Sydney, Aus- 
Asphalt tile paving 


is in use also in Caracas, 


City of Mexico. 


and 


rulia; and the 


with tiles 8x8 ins. square and 2% ins. thick, has also 
been largely used for sidewalks, park paths, courtyards, 
ele. Several favorable reports from engineers and 


vs are given in the pamphiet. 

HISTORY OF THE PORTLAND CEMENT INDUSTRY 
IN THR UNITED STATES.—Americin Cement Co., 
Philadelphia, Pa. 8vo; pamph.; pp. 113; illustrated. 

While this is, properly speaking, a trade publication, 
it includes a very interesting review of the general 
history of Portland cement from the experiments of 
Smeaton, in 1759, down to and including its manufact- 
ure in the United States, While Smeaton arrived at the 
true principle of hydraulic cements, in his studies for 
the Eddystone Lighthouse, it was Parker who, in 1796, 
found the desired mineral elements combined in nodules 
of septaria from which the first natural cement known 
to commerce was made. Somewhat later Sir C. W. 
Paisley found that an artificial mixture of clays and fat 
‘would, after calelnation, produce hydraulic cem- 
ent. tut the first practical output of what is now 
known as Portland cement was due to the efforts of 
Joseph Aspdin, a bricklayer of Leeds, England. He 
took out a patent for his process in 1824, and estab- 
lished a small works, and by combining English chalk 
with river-bed clay, drying the mixed paste and cal- 
cining this in closed kilns, he produced a cement of 
great strength and hydraulic character, and founded a 
vast industry. 

In the United States, somewhere in the ‘‘forties,’’ the 
building of the locks, walls and bridges of the canals 
of that period developed the manufacture of hydraulic 
cement from natural rock found near Rondout, on the 
Hludson River. This discovery was rapidly followed by 
the opening of other deposits of similar rock on the Le- 
River, at Siegfried’s Bridge, near Hancock and 
Cumberland, In Maryland, and at Louisville, Kentucky, 
and the establishment of manufactories of natural cem- 
Portland cement, from England, found its way 
into commercial use in this country shortly after the 
elvil war, and until 1876 all cement of this character 
used in the United States came from abroad. But Mr. 
David O. Saylor, of Lehigh county, Pa., in connection 
with Mr. John W. Eckert, after many and discourag- 
ing experiments, succeeded finally, Jn 1878, in master- 
ing the problem set them, and they established the 
first commercial and successful Portland cement works 
in the United States. At a later date Mr. Eckert es- 
tablished at a short distance from this oldest plant 
the first factory of the American Cement Co., which 
now has four factories, with a present combined capa- 
city of 2,000 barrels of Portland cement per day. 

The bulk of this publication Is devoted to the detailed 
tests showing the excellence of the American product, 
and to an exhibit of its uses in some of the most im- 
portant engineering and architectural structures erect- 
ed in this country. The book ts filled with most strik- 
ing of these structures, and from an 
artistic and typographical standpoint it is an excellent 
example of the best type of modern American trade 
publications. 
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q CONDENSED LIST OF CONTRACTS PENDING 
4 WITH DATE OF OPENING BIDS. 
q Bids to be See Eng. 
: opened. Work. Place. News. 
1 Sept, 20.Steel supports, ete.. Chicago, Tll........Ang. 22 
Sept. 20.Passenger elevator, Paris, Tex.......Sept. 5 
Advertised, Eng. News, Sept. 5 and 12. 
Sept. 20.Pipe sewers, Greenfield, Ind..........Sept. 5 
Sept. 20..Bridge, Niagara Falis, N. Y.......... Sept. 12 
Advertised, Eng. News, Sept. 12 
Sept. 20.Paving, Rochester, N. Sept. 12 
Sept. 20.Cement sidewalks, ay Sept. 12 
Sept. 20. Railway (35 miles), Lima, O..........Sept. 12 
Advertised, Eng. News, Sept. 12 and 19 
Sept: 20. Pipe sewers, Troy, N. X.....sseccoess Sept. 12 
Sept. 20.Macadam_ road, Voluntown, Conn....Sept. 12 
Advertised, Eng. News, Sept. 12 and 19. 
Sept. 20. Water-works. La Grange. Ill..........Sept. 19 
Sept. 20.Gravelling, Washington, D. C......... Sept. 19 
Sept. 21. Water-wks. plans, Tippecanoe City, O.Sept. 12 


Advertised, Eng. News, Sept. 12 and 19. 

21.Cement sidewalks, Indianapolis, Ind. .Sept. 12 
21.Macadam road, East Windsor, Conn...Sept: 12 
.Water bonds, St. Charles, Minn......Sept. 12 
Pipe sewers (2.500 ft.) Indianapolis, Ind.Sept. 12 
.Bridge abutm'ts, Council Grove, Kan.Sept. 12 
Sept. 21. Water bonds, Kentiland. Ind.... .Sept. 19 




















Sept. 21.Macadam road, Bast Haddam, Conn. Sept. 19 
Sepr. 28. Lighting court house, Decatur, Tex....Aug. 29 
Sent. SB. Bridge, Want; TOR s scan ccncncesvsitel Aug. 29 











ENGINEERING NEWS. 


LL AAT eT tate 


Sept. 23.Pier work, etc., in Delaware River....Sept. 12 





















Sept. 23.Sidewalks, South Bend, Ind...........Sept. 12 
Sept. 23.School building, Scranton, Pa........Sept. 19 
Sept. 23.Plans for county building, Detroit. .Sept. 19 
Sept. 23.Water-wks. resev’rs. Colorado Springs.Sept. 19 
Sept. 23.Grading, Syracuse, N. Y.........+. +. -Sept. 19 
Sept. 23.Brick sewer, Syracuse, N. Y.......... Sept. 19 
Sept. 23.Constructing sidewalks, Salt Lake City.Sept. 19 
Sept. 23.Paving, Baltimore, Md..... gubeecseaus Sept. 19 
Sept. 23.Iron bridge, Marysville, O............ Sept. 19 
Sept. 23.Fire department house, Boston, Mass..Sept. 19 
Sept. 24. Electric r’y franchise, Los Augeies, Cal.Aug. 20 
Sept. 24.Library bidg. work, Washington....Sept. 12 
Sept. 24.Steel bridge, Worthington, Minn.....Sept. 12 
Sept. 24.Electric wiring, Ellis Island, N. Y. H..Sept. 19 
Sept. 24.Macadamizinz, Bristol, Conn.......... Sept. 19 
Sept. 24.Telford road, South Windsor, Conn. .Sept. 19 
Sept. 24.Armature, ete., Philadelphia, Pa...... Sept. 19 
Sept. 24.Macadam road, Windsor, Conn.. - Sept. 19 
Sept. 24.Armory roof, Montreal, Que..... -Sept. 19 
Sept. 24.Naval supplies, Washington.......... Sept. 19 
Sept. 24.Brick sewers, Jersey City, N. J......Sept. 19 
Sept. 24.Paving, Jersey City, N. J.......... Sept. 19 
Sept. 2>.Sidewalks, EKikhart, Ind.............. Sept. 12 
Sept. 25.Improving street, Hoboken, N. J...... Sept. 12 
Sept. 25.Macadam road, Preston, Conn.........Sept. 12 
Advertised, Eng. News, Sept. 12. 
Sept. 25.Pipe sewers (12,000 ft.), Woodstock,N.B.Sept. 12 
Advertised, Eng. News, Sept. 12. 
Sept. 25.Macadam road, Brooklyn, Conn...... Sept. 19 
Sept. 25.Macadamizing, Stonington, Conn......Sept. 19 
Sept. 25.School building, Superior, Wis........Sept. 19 
Sept. 25.Ditch (17 miles), Monticello, Ind...... Sept. 19 
Sept. 25.Improving streets, Chicago, Ill...... Sept. 19 
Sept. 26. Water-wks. system, W. Carthage,N.Y..Sept. 12 
Sept. 26.Macadam road, Pomfret, Conn........ Sept. lz 
Advertised, Eng. News, Sept. 12. 
Sept. 26.Road, Ansonia, Conn........... beseese Sept. 12 
Advertised, Eng. News, Sept. 12. 
Sept. 26.Reservoir, Bristol, Va................Sept. 12 
Sept. 26.Bank building, Grafton, W. Va.... -Sept. 12 
Sept. 26.Laying water pine, Elmwood, Ill...... Sept. 12 
Advertised, Eng. News, Sent. 12. 
Sept. 26.Water-works system, Garrett, Ind....Sept. 19 
Advertised, Eng. News, Sept. 19. 
Sept. 26.Macadam road, Putnam, Conn....... Sept. 19 


Sept. < 
Sept. 


Sept. 
Sept. 


Sept. 
Sept. 
Sept. 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


Sept. 
Sept. 


Sept. 
Sept. 


Sept. 
Sept. 


Sept 


Sept. 
Sept. 
Sept. 
Sept. 


Sept. 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


Sept. 
Sept. 


Oct. 


Oct. 
Oct. 
Oct. 


Oct. 
Oct. 


Oct. 
Oct. 


Oct. 


Oct. 
Oct. 
Oct. 


Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 


Oct. 
Oct. 


Oct. 
Oct. 


Oct. 
Oct. 
Oct. 
Oct. 
Oct. 


Advertised, Eng. News, Sept. 19. 
.Crushed stone, New York, N. Y...... Sept. 





Advertised, Eng. News, Sent. 19 and 26. 
26.Publie building found’s, Newburg, N.Y.Sept. 
26.Electric light plant, Garrett, Ind....Sept. 
Advertised, Eng. News, Sept. 19. 
26.Sewers, Brooklyn, N. Y..... amine aan - Sept. 
.Ext’n to p’m’p’g station, Norwood, O..Sept. 
26.Storm water sewers, Putnam, Conn. .Sept. 
Advertised, Eng. News, Sept. 19. 








27.Barges, Louisville, Ky...........++- --Sept. 5 
27.Museum building, Milwaukee, Wis... .Sept. 12 
27.Public building, Allegheny, Pa........ Sept. 12 
Advertised, Eng. News, Sept. 12. 

27.Water-wks. system, Cold Spring, N. Y.Sept. 12 
Advertised, Eng. News, Sent. 12 and 19. 
27.Water-works system, Kentland, Ind..Sept. 19 
27.Elec. lighting plant, Grand Island,Neb.Sept. 19 
27.Pipe sewer, etc., Rochester, N. Y....Sept. 19 
27.Driveway in Medford, Mass.......... Sept. 19 
27.Macadam road, Plainfield, Conn....Sept. 19 
Advertised, Eng. News, Sept. 19. 

27.Iron bridge, Carthage, Mo............Sept. 19 
27. Water-works system, Ripley, N. Y....Sept. 19 
Advertised, Eng. News, Sept. 19. . 
27.Grenite block paving, Brooklyn, N. Y. .Sept. 19 
27.Trurk sewer (brick), Kingston, N. Y..Sept. 19 
Advertised, Eng. News, Sept. 19 and 26. 
28.Water-wks. system, Ephrata, Pa.....Sept. 12 
Advertised, Eng. News, Sept. 12. 

28.Cement, Washington, D. C........... Sept. 12 
Advertised, Eng. News, Sept. 12. 

28.Electric lighting, Homestead, Pa...... Sept. 19 
Advertised, Eng. News, Sept. 19. 

28.Macadam road, Vernon, Conn........Sept. 19 
28.Melan arch bridge, Ridgewood, N. J..Sept. 19 
28.Rock crushing plant, San Francisco. .Sept. 19 
28.Sewers, Washington, D. C....... ....Sept. 19 
Advertised, Eng. News, Sept. 19. 

30.Water-works system, Bond Hill, O....Sept. 5 
Advertised, Eng. News, Sept. 5 and 12. 

30. School building, Mark Center, O....Sept. 12 
30.Iron bridges (2), Pottsville, Pa........ Sept. 12 
30.Light station at Cedar Point, Md....Sept. 19 
30.Belgian block paving, Brooklyn, N. Y Sept. 19 
30.Sewage disposal beds, Plainfield, N. J.Sept. 19 
Advertised, Eng. News, Sept. 19. 

30.Water bonds ($300,000), Syracuse, N. Y.Sept. 19 
30.Hospital, etc., Newport, R. I.......... Sept. 19 
1 Plans for art building, Philadelphia, Pa..May 23 
Advertised. Eng. News, May 23 to Jnne 27 
1.Composite gunboats, Washington, D. C.Aug. 1 
1.Pipe sewers, Appleton, Wis.....-.-.... Sept. 19 
1.Water-works system, Laurens, N. Y..Sept. 19 
Advertised, Eng. News, Sept. 19 and 26. 
1.Supplies for Mare Island navy yard....Sept. 19 
1.Pipe sewers, Pontiac, Mich............Sept. 10 
Advertised, Eng. News, Sept. 19. 

1. Bridge substructure, Marinette, Wis....Sept. 19 
1.Water-wks. system, Mt. Sterling, O....Sept. 12 
Advertised, Eng. News, Sept. 12. 

1.Dredging canal, Port Huron, Mich.....Sept. 12 
Advertised, Eng. News, Sept. 12 and 19. 

1.State capitol werk, Denver, Colo...... Sept. 12 
1.Court house, Knoxville, Ia............ Sept. 12 
1.Electric light plant, Mt. Sterling. O....Sept. 12 
Advertised, Eng. News, Sept. 12. 

2.Court house, Columbus. Ga............ Sept. 5 
2.Pig lead (100 tons), Buffalo, N. Y...... Sept. 19 
2.Sewers, Buffalo, N. ¥.............. Sept. 19 
3.Bridge abutments, Franklin, Pa........ Sept. 19 
8.Drawbridge, Bridgeton, N. J..........Sept. 19 
4.Bridge superstructure, Franklin, Pa.Sept. 19 
4.Water-works system, Peotone, Ill......Sept. 19 
4.Macadamizing, Stapleton, N. Y........ Sept. 19 
4.Highway bridge. Stapleton, N. Y....... Sept. 19 
Advertised, Eng. News, Sept. 19 and 26. 

4.Pipe sewers (4,800 ft.),McKees Rocks. Pa.Sept. 19 
Advertised, Eng. News, Sept. 19 and 26. 
4.Brick sewers, McKees Rocks. Pa...... Sept. 19 
Advertised, Eng. News, Sept. 19 and 26. 
5.School building. Norwood, O...........Sept. 12 
5. Reservoir, Oberlin, O..................Sept. 19 
Advertised, Eng. News, Sept. 19. 
7.Macadamizing, Van Wert, O..........Sept. 19 
7.Bridges (2), Leavenworth, Kan........ Sept. 19 
7.Iron bridge. Broan. S. Dak..... ...Sept. 19 
7.Bridges. New Berne, N. C.............. Sept. 19 


7.Piles (5,500), at_Fort Delaware, Del..Sept. 19 


Advertised, Eng. News, Sept. 19 to Oct. 3. 
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Oct. 8.Water-wks system, Grand Junction,Col. Sept. } 

Advertised, Eng. News, Sept. 19 to Oct. I Set ‘ae 
Oct. 9. Brick pase Cleveland, O......... Sept 
Oct. 9.Sale of eanal, Annapolis, Md....... An 52 
Oct. 9.Water-works crib, Cleveland, 0..///.7" te 1 
Oct. 9.Traveling cranes (2), Cleveland, O.... Sept. 1> 
Oct. 9.Mechanical stockers, Cleveland. 6.9) ’S.t+ 37 

“s Fd 


10. Pipe sewers (7,084 ft.), Warren, 0...._ |: Ses. 10 
14.Use of sewage and land, Salt Lake City 
14.Pipe sewers (15 m.), Far Rockaway,N.Y.se; 
Advertised, Eng. News, Sept. 19 to Oct. 10. 
Oct. 15. Cast iron pire, Jacksonville, Fla....._ 
Advertised, Eng. News, Sept. 19 to Oct. 2 

Oct. 15.Hydrants, etc., Jacksonville, Fla... .. Loe 
Advertised, Eng. News, Sept. 19 to Oct. : 

Oct. ene tae Jacksonville, Fla......... Sept 
Advertised, Eng. News, Sept. 19 to Oct. 3 

Oct. 16.P°ans for city hall, Somerville, Mass. Aug 
Oct. 19.Public lighting, Knoxville, Tenn... .. | 'Se,, 
Oct. 21. Pumpin engine, Washington, D. C._| Sep: 
eel a sed, Eng. Paci Sept. 12. tiie, 
ct. 26.Bronze tablet, Gettysburg Milits "k Sept. 1 
_ Advertised, Eng. News. Oce 3. ae eee. 1 
Noy. 1.Plans schoo! building, Pittsburg, Pa.. 
Nov. 19.State capitol, Olympia, Wash......._) Se; 
Advertised, Eng. News, Sept. 12 to Oct. : 
2.Sewers (22 miles), Mobile, Ala........ 
. Advertised, Eng. News, Aug. 29 to Oct 24 
No date.Artesian wells. Nyack. N. Y....... ie 
, Advertised, Eng. News, Sept. 19. 

¢ -Artesian well, Morgan Park, I!]......8 
-Iron bridge, Sidney, O.... 


Oct. 
Oct. 





Dee. 


cL 


1 
vie Mi tee ee ee ee DEP lve 
- Brick sewer, New Brunswick, N. J....Sept. 14 
¢? -Sewers, Henderson, Ky............... Sept. 10 
“ Steel bridge, Logan, Kan..... 22.2.2) Sept. 10 


RAILWAYS. 


East of Chicago. 

CHICAGO, UNION CITY & CINCINNATI.—This 
company has been reorganized, and press reports stit 
that the construction will be resumed at once on a lin: 
from Union City, Ind., northwest te Nappanee, Elkhart 
county, a d.stance of about 8 miles. The reports stats 
that the roadbed was graded 15 years ago from Unio 
City to Biuffton,a distance of 30 miles.and from there +h 
road will be graded at once. The line will be a direc 


one through Portland, Bluffton, Huntington, Sou! 
Whitney, Warsaw, connecting with the Baltimore « 
Ohio, which furnishes the equipment. The 


Mflicers 

elected last week are as follows: Pres., J. GC. Faweeit. 
Louisville, Ky.; Secy. and Treas., George W. Patchel!. 
Union City; directors, W. W.Wisell, Bluffton; Captain 
J. Ross, Union City; Dr. Reuben McFarland, New Pitts- 
burg; J. J. M. Lafollette, Portland; W. H. Slaughter, 
New York; R. C. Refenbent, Cincinnati. and the officers 
The directors voted $110,000 to aid the enterprise, which 
on be bonded to the New York Trust & Endowment 
30. 

CLARION.—Incorporated in Pennsylvania Sept. 10 to 
do a general steam railway business at Bradford, Pa.: 
capital stock, $110,000, with $20,000 paid in; Pres., D. 
H. Jack, Bradford, Pa. 

FREDERIC & CHARLEVOIX.—A local paper states 
as follows: Grading and track'‘ay‘ng on the Freleric & 
Charlevoix Railway, now being built by David Ward, of 
Detroit, to East Jordan, has reached a point about five 
miles south of there, and within the next few weeks 
East Jordan will be reached for the first time by rail. 

GREENFIELD & MORRISTOWN,.—A press report 
from Anderson, Ind, states that F. J Brownel!, owner 
of the old Muncie dummy steam street car line, which 
was sent to the rear a few months ago by the intro- 
duction of electricity, closed a contract Sept. 7 to build 
a railway connecting Greenfield with Morristown, and 
taking in a half-dozen towns. The road will be 30 
miles in length. The motor power will be small steam 
engines. 

INDIANA CENTRAL.—The incorporation of th's com- 
pany was noted last week. F. M. Baldwin, of Marion, 
ind., and H. N, Wilson, of Indianapolis, accompanied 
by J. E. Putnam, Scott Patton, Clarence Cooley and 
A. M. Turner, of Montpelier, Ind., are making surveys 
for the new railway, which is projected from Un‘on 
C:ty to Huntington, Ind. Gen. Man., J. Z. Armstrong, 
Montpelier, Ind. 

LAKE TERMINAL.—Incorporated in Ohio Sept. 14 
with a capital stock of $2,000,000, to operate between 
Lorain. and Sandusky, and between Lorain and Cleve- 
land; incorporators, Tom L. Johnson, A. J. Moxham, 
Dantel Coolidge, E. Y. Johnson and Andrew Squire; 
prine!pal office at Lorain, O 

OIL CITY STATION.—Incorporated in Pennsylvania 
Sept. 12 to operate a steam rai:way between East 
branch Allegheny River, mile south of Oil City, 
by way of Dee ollow to Franklin, Pa.; capital stock. 
$90,000, with $18,000 paid in; Pres., John B. Smith 
man, Oil] City, Pa. 

SEBASTICOOK & MOOSEHEAD.—The construction 
of this railway, between Hartland and Harmony, Me.. 
is reported as progressing rapidly. A new engine 
house will be erected in Pittsfield. f 

TORONTO, HAMILTON & BUFFALO.—It is reported 
that the contract for building the Welland branch of 
this road has been awarded to M. P. Chapman & Co., 
of Watkins, N. Y.—The first 15 m‘!es have been sublet 
to Maxey, Larsen & Co. The grad'ng is expected to 
be finished by October. 

WHIPPANY RIVER.—This railway has peal 
menced to carry freight. It extends from ¥ 
to Whippany, N. J., four mites, with a 
branch, and was built to connect five 
with the D., L. & W. 
Melick. 





com- 
orristown 
one-mile 
pasteboard mills 
at Morristown. Pres., E. 


Southern. 

CAROLINA CENTRAL.—This North Carolina road, 
which is operated by the Seaboard Air Line, is to be 
extended from Rutherfordton, N. C., to Spartanburg, 
S. C., where important connections will be made. 

MONONGAHELA & OHIO RIVER.—Incorporated in 
West Virg:nia Sept. 13 with a capital stock of $1,000,000 
to build a steam railway between Bingamon Creek, 
Marion county, and the mouth of Fishing Creek, Wet- 
zel county, . Va.; incorporators, Hon. J. N. Camden, 
ore West Virginia & Pittsburg and Monogahe!a River 

. R. Oos.), H. P. Camden, Myer Newberger, H. H. 
Moss and Wm. Armstrong, all of Parkergburg, W. Va. 

OCALA & SILVER SPRINGS.—The cénstruction of 
this railway between Ocala & Silver Springs, Fla.. 
is os rapidly, and the line is expected to 
be in operation by Jan. 1. It is etated that the cost 
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will be about $5,000 a mile. Herbert L. Anderson, 
eo. H. MeKay and N. R. Waterman are among those 
iterested. 
7AYCROSS AIR LINE.—B. A. Denmark, of Savan- 
e . ar has secured a controlling interest in this 
railway and been elected president. It is reported that 
surveys are now being made for extending the road. 


Northwest. 


CHICAGO, BURLINGTON & QUINCY.—This com- 
is reported as survey.ng for a branch line from 


pany ‘ ; 
Faariem la., through Moravia and Iconium _to Bloom- 
fie:d, and it is thought probable that it will be con- 


tinued at an early date to St. Louis. 
DULUTH & NORTHWESTERN.—Incorporated in 
Minnesota Sept. 11 to build a railway from St. Louis 
Bay, at Duluth, to the Mesaba range and beyond. The 
prelim nary survey has already been made; capital 
stock, $100,000; Pres., A‘fred Merritt; Vice-Pres., An- 
irus R. Merritt; Secy. and Treas., Leonidas Merritt; 
Attorneys, A. A. Harris & Sons, all of Duluth, Minn. 
TPRRE HAUTB, SAYLOR SPRINGS & MOUNT 
VBERNON.—The contract for constructing the Illinois 
section of this railway is reported to have been award- 
ed to the McPherson Construction Co., of Boonville, 
Mo., and Capt. Henry McPherson, Pres., has opened 
an office at Saylor Springs, [., where he is sub-letting 
» work, according to press reports. 
Rocky Mt. and Pacific. 
UTAH & WYOMING.—The 


COLORADO, stockhold- 


ers of this company bave approved the route se- 
jected for this railway, and authorized an ‘ssue of 
bonds. The road wi.l commence uear Rawlins, Wyo., 
and will run via the four-mile placers to Craig and 
Steamboat Springs, Colo., and westward to Ashley, 
Utah. It is understood that a New York house has 


arranged for $2,500,000 bonds, the proceeds to be used 
n constructing the first division. 
DENVER, LAKEWOOD & GOLDEN.—The Denver, 
Colo., “Times” states that a surveying party of 15 is 
work on a route for the proposed extension to 
Louisville, 13 miles, and that the grading was to have 
been commenced this week with 100 teams and 200 
eh. Pom” 4 


STRERT AND ELECTRIC RAILWAYS, 


BENNINGTON, VT.—The Bennington Etectric R. R. 
Co. has been organized by A. B. Valentine, E. E. 
Larrabee, I. BE. Gibson, J. A. Powers and E. L. Sibley. 

READING, MASS.—The Reading & Lowell St. Ry. 
Co. has been incorporated to build an electric railway 
10 miles long from Reading to Wilmington and  Bil- 
lerica; capital stock, $50,000; directors, Chas. F. A 
ward, Henry H. Savage and Silas W. Fiint, of Wake- 
fie'd. Mass.; Chas. F. Brown, James A. Bancroft aud 
Harley Premtiss, of Reading. 

PROVIDENCE, R. L—The New York, New Haven & 
Hartford R. R. Co. is considering the question of equip- 
ping its Warwick and Oakland Beach branch, about 15 
miles long, with electricity. 

POUGHKEEPSIB, N. Y.—It is reported that the 
Poughkeepsie ‘Transportation Co. is tg build the al 
posed New Paltz & Highland Electric Ry. B. an 
Steevnburgh, 53 Broadway, New York city, and Goshen, 
N. Y., is interested. 

WHITE PLAINS, N. Y.—The New York, Eimsford & 
White Plains Ry. Co. has petitioned for permission 
to extend its electric read. 

CAMDEN, N. J.—The council has passed ordinances 
granting the West Jersey Traction Co. perm‘ssion to 
extend its electric road through this city for about 14 
miles, and the Camden, Gloucester & Woodbury Ry. 
Co. permission to extend Its electric road for two miles. 
Supt., H. M. Royal. 

HOBOKEN, N. J.—The Hoboken R. R. Warehouse & 











Steamship Connecting Co. has been incorporated to 
build an electric railway; eapital stock, $300,000; in- 
corporators, Edwin A. Stevens, C. Albert Stevens, Ed- 


win A. 8. Lewis, 
bell. 


PITTSTON, 


Wm. A. Macy and Palmer Camp- 


PA.—An electric railway is projected 


from th's city to connect with the Wilkes Barre and 
Scranton lines. James L. Slocum, of Pittston, and 


John Duckworth, of Scranton, are reported as inter- 
ested. " 

POTTSVILLE, PA.—It is stated that the Schuylkill 
Electric Ry. Oo. has awarded to P. F. Connell contracts 
for building two new electric lines, one from Minersville 
to Taylorsville, and the other from Pottsvilie to Schuyl- 
k/ll Haven, a total distance of 12 miles. W. W. Hess, 
Pres. Philadelphia Construction Co. 


BALTIMORE, MD.—it is stated that specifications 
are being peeneres for the —— Washington, Sandy 
Hill & Baltimore Electric Ry., surveys for which have 
been completed, as noted in our issue of last week. 
B:ds will soon be asked for constructing the line, which 
s otinates to cost $25,000 a mile. Gen. Man., Frank 

. Drane, 


BOWLING GREEN, KY.—M. H. Crump, Gen. Man., 
writes us that the Park Citv Rv. (oa will have its 
electric road now being built from Bowling Green 
to Delafield, on the Banan River, a distance of 414 
miles, completed by Sept. 25. Pres., J. B. Wilford. 


LOUISVILLR, KY.—The Lou'sville, Mount Washing- 
ton & Fairfield Electric R. R. Co. has been organized. 
Surveys for the proposed railway will be begun as soon 
as 20% of the capital stock has been subscribed. Di- 
rectors, Lafayette De Witt. James McKenna and J. C. 
Wright, of Louisville; J. M. Lilly, of Fairfield; W. H. 


Ellab, of Mount Washington, and S. Lloyd, of High 
Grove, Nelson county. 


oJ OLEDO, 0.—The Toledo & Petersburg Electric Ry. 
0. has been incorporated to build a road about i8 
miles long; capital stock, $200,000; O. S. Bond, W. S. 
Coon, = J. J. Simmons, of Toledo, 0.: Willis Bald- 
intorenen ee and John O. Zabel, of Petersburg, are 
URBANA, 0.—W. H. Hanford & Co have bee 
srantes a franchise for an electric railway through 
. . city, which it is proposed to extend to Spring- 
= and Dayton, work on which will be commenced 
ranted a franchise for the Uriewe, Morne erea ee 
: e Urbana, Mec 
olumbus St. Ry. through this city om 


. 


ENGINEERING NEWS. 


SAGINAW, MICH.—The Inter-Urban Ry. Co. has 
awarded the contract for furnishing steel rails to the 


Iilinois S:eel Co., of Chicago, at abour $20,000 
John 8S. Porter, of Saginaw, has been awarded the 


contract for the ties, and that for the 
awarded to Wm. F. Stevens. 
16 for constructing the road. 
BELVIDERD, ILL.—The Belvidere City 
been incorporated to build an electric ro 
$35,000; incorporators, John M. Roach, 
terbury, Charles E. Fuller. 
CHICAGO, ILL.—The Central 


poles has been 
Bids were opened Sept. 


Ry. Co. has 
i; capital stock, 
Jas. B. Can- 





Elevated 


Ry. Co. is 
securing the right of way for an elevated road. The 
company has a capital stock of $7,500,000. Pres., 
Robert Shepard; Vice-Pres., S. D. Kimbark; Treas., 
Z. S$. Holbrook; Secy., E. Hamilton Hunt. These 
men are ail members of the Wabash Ave. Property 
Owners’ Protective Association. 

DULUTH, MINN.—The Duluth St. Ry. Co. has ds 
cided to extend its West Third St. electric road 
Ironton. Gen. Man. and Supt., H. Warren; Ch. Engr 


M. Noble; 
strong. 
ST. JOSEPH, MO.—The St. Joseph Tractio: 
ing Co. has sold its property and the company wili be 
reorganized with an increased capital Stock. The ele 
tric railway will be improved and extended, for which 
$500,000 in bonds will be issued. Gen. Supt., W. ‘I 
Van Brunt. 
ST. LOUIS, MO.—A survey is being made for a 
electric railway from Rinkleville to Fe 
tance of 10 miles. It is stated that 
County Ry. Co. is probably interested. 


Electricians, L. E. Fairchild and T. Arm. 


i & Light 





rguson, a dis 


the St Louis 


ELECTRIC LIGHT AND POWER. 
SPRINGFIELD, MASS.—The Springfield United Ele 
tric Co. has petitioned the state authorities for pe 
mission to issue $200,000 in bonds, part of which is 
for the construction of a new power station at Indian 
Orchard, near Springfield. 


ELLIS ISLAND, N. Y. H.—Bids are asked until 
Sept. 24 for furnishing and laying a terra cotta se 
tional conduit, removable electric light cables, and 


for the general repair of the electric light wires which 
are located in the Ellis Island building. Dr. J. H 
Senner, Comr. Immigration, Ellis Island. 

_HOMESTEAD, PA.—Bids are asked until Sept. 28 fo 
lighting the streets with 60 or more 2,000-c.p. are lights 
for 10 years, as stated in our advertising 
8S. B. Depuey, Borough Clk.; O. S. Swisher, 
PHILADELPHIA, PA.—Bids are il Sept. 
24 for furnishing a new armature and commutator fo 
aun incandescent dynamo for the county prison at 10 
and Reed Sts. Howard Perkins, Supt. Prison. 
BALTIMORE, MD.—Owens & Bieler have completed 
plans for a boiler house 80 x 45 ft., and a power sta 
tion 50 x 35 ft., for the Chesapeake Electric & Water 
oes both of which are estimated to cost about $15.,- 
( . 

ROANOKE, VA.—The council is considering est 
mates for constructing an electric light plant. W. E 
Thomas, Cy. Clk. 

DUBLIN, GA.—Bids will soon be asked for construct- 
ing an electric light plant, with a capacity of 100 
and about 3,000 incandescent lights. as. B. 
Mayor. 

SHREVEPORT, LA.—The citize: 
tion the council to erect a mu 
plant. 

KNOXVILLE, TENN.—Bids are asked by the board 
of public works until Oct. 19 for furnishing 200 are 
and about 1,000 gas lights for 10 years. 


BRONSON, MICH.—An election is to be held Sept. 23 
to vote on the question of lighting the streets by elec- 
tricity, for which a company will! erect an electric light 
plant. W. M. Shepard, Village Clk. 

GARRETT, IND.—Bids are asked until Sept. 26 for 
constructing an electric light plant, as described in our 
advertising columns. Engr., G. L. McKibben, City 
Hall, Van Wert, O.; W. J. Martin, Cy. Clk. 

GREAT BEND, IND.—Roosa & Galloway are contem- 
plating the erection of an electric Nght plant. W. T. 
Sstabrook, Cy. Clk. 


ROOKFORD, ILL.—The plans and specifications for 
an electric light plant, prepared by Frank B. Rae, Fort 
Dearborn Bldg., Chicago, have been accepted by the 
council. Definite action on the matter has been tem- 
porarily delayed. 

KENOSHA, WIS.—The Stirling Cycle Co. has en- 
gaged Frank B. Rae, Elec. Engr., Fort Dearborn Bldg., 
Chicago, to design and install a complete lighting 
plant, including 600 incandescent and 25 are lights. 
A new engine and dynamo will be purchased. 


DULUTH, MINN.—The Minnesota Canal & Power 
Co. is making arrangements to soon begin the con- 
struction of a proposed canal for transmitting power to 
this city. Pres., F. J. Hanchett; Vice-Pres., H. H. Han- 
ford; Secy. and Treas., O. H. Simmonds. 

FERGUS FALLS, MINN.—The city voted Sept. 7 to 
issue $25,000 in bonds for building an electric light 
plant. 

RUSH CITY, MINN.—A. J. Stowe, W. Wadlow and 
C. F. Jackson have been granted a 30-year franchise 
for an electric light plant. 

VAN BUREN, ARK.—H. J. Isbel, of Parsons, Kan., 
has been granted a 15-year franchise for an electric 
light plant. 

GRAND ISLAND, NEB.—Bids are asked until Sept. 
27 for constructing an electric light plant for the 
Soldiers’ & Sailors’ Home at Grand Island. M. C. 
Russell, Chn. Bd. Lands and Public Bidgs. 


NEW COMPANIES.—Morristown Electric Light Co., 


columns 
Chn. Com 
asked until 








Sanders, 


ire about to pet! 


nicipal electric light 


Morristown, Tenn.; John K. Shields, R. E. L. Mount- 
eastle, George A. Crouch, W. H. Faine, Jr. 

People’s Electric Co., Madison, Wis.; $10,000; L. E. 
Kerns, F. H. Ford, L. W. Kroncke. 

Citizens’ Electric Co.. eet. Pa.; $2,000; 
Treas., Grant Sweet, Williamsport, Pa 


Joliet Light, Heat & Power Co., Joliet. Tll.; $100,000; 
J. BE. Sutherland, J. L. Highland, J. S. Ward. 


Punta Gorda Ice & Power Co., Punta Gorda, Fla.; 


$10,000; J. H. Farringtot, Wm. 8. Stetson, Lorenzo T. 
Blacksom. 
Citizens’ Electric Co., Mishawaka, Ind.; $25,000; 


to supply electric ‘ight and p»wer over five miles of cir- 
cult; Pres., J. A. Roper; Treas., M. V. Buger. 
New Britain Blectric Construction Supply Co., New 


91 


Britain, Conn.; $5,000, with $1,000 paid in; H. C. Wi 
iams, G. W. F sk H tr 
Grier-Young Electric Cé¢ 

with $2,000 paid in; to 

ness; Alfred Ss. Hat 

Young, Philad i 

N. J. 


Electric Gold Extra 
$1,000,000; to extract xz 
use of electricity; RK 
J. R. McKinney. 

Louis McCarty Insulating 
with $2,000 paid in I 


t 





rical purposes; Pres., 
y. | Mass 
Nambe Power & Improvement Co., Sa i Fe 
to transmit 400 HP... at an estimated cos 
from the Nambe Falls, about 25 miles from Santa Fe; 
L. A. Hughes, T. J. Helm, J. W. Akers, M. G. Rey 
nolds. 


. ; 
, Boston, 


N. Mex . 


of $30,000, 








WESTBROOK, ME 
is reported as aed os iggellg* eee eee 
bridge of 200 ft. spa we Presu cok tare 
also a 50-ft. bridge ove 

TAUNTON. MASS.—The following a 
eived Sept.'4 by Luther D S , 

‘ting ai girder a : . 
ring News; John ; 

F. Hawkins Iron W ks. S field. Mass $4,997 
ean & Westbrook. New York, N. Y¥ nT 
os ; 


Aing fridge (¢ { ve ! 4) ~ 












rovider R \ iW ded t 
( 1ework at $7 per ¢ 1 
stone, and $10 per cu. yd. for the finished s 
ALBANY, N. Y ‘ 
Green Island B have been transferred to the 
Delaware & Hudson Canal | I vas | » tel 
about two years ago to build a new tron bridge a = 
the Hudson River above Troy 
Cohoes, to enable the Troy City Ry. to ike a new 
connection with these places. Pres., Hora G. 4 
Sex and Treas., A. Kemper directors, Horace G 
Young, A. Kemper, C. D. Hammond "hs 7 
J. W. Burdick, R. W. Carr, J. A. Knickerbocke ind 
John Knickerbocker. 
AMSTERDAM, N. Y.—It is reported that 
Morris has offered to donate $5 
st-uction of a bi ‘ th 
roads in the 
$30,000, 
JOHNSTOWN, N. Y.—It fs p ed to « struct 


two steel bridges of 9) and 120 ft. span. W. 8S. Frank 





re over 





STAPLETON, N. Y i 
for constructing a masonry steel and brick hig 
way bridge over the ; \ 1 ‘ 
in Castieton, Richmond county stated in our ad- 
vertising columns. Engr., Henry P. Mo 
lin C. Vitt, Clk. Bd. Supervisors 

BRIDGETON, N. J.—Bids are 
for constructing a drawbridge over hansey 
River at Broad St. Joseph T. White, A. Harrs, Wil 
iam Leach, Committee. 

PERTH AMBOY, N. 
mitted plans to the 
proposed Perth-South 
about $146,000. 

RIDGEWOOD, N. J. 
for constructing a 
River. Bids f t 
were all rejected. 
holders. 

EASTON, 
Sept. 13 


Porter, 


J.—C. C. Hommann h 
board of f : 


bridge, estimated to cost 


Amboy 


PA. 
for rebulil« 
Easton; M. 





Bidders 





mn td a 
Variety Iron Works Co., Cleveland. .$4,299 $1,020 $5,419 








Nelson& Buchanan,Chambersb’g,Pa.*4,034 1,056 4,946 
Owego Bridge Co., Owego, N. Y.... 3,789 1,160 4,849 
Wrought Iron Bridge Co.,.New Y 8.875 1,250 5,100 
Groton Bridge Co., Groton, N. Y... 4,200 1,300 5,500 
Berlin Iron B’dge Co., East Berlin. 4,200 1,218 5,400 
Detroit Bridge Wks., Detroit, Mich. 5,958 1,659 7,617 

* Awarded contract. e 

FRANKLIN, PA.—Bide are asked un Oct. 3 for 
building stone abutments for a bridge over Richey 


Run. Richland township, and for one Sugar Creek, 
Cherrytree township, and until Oct. 4 for building the 
superstructure for an iron bridge 50 ft. long over Sugar 
Creek, Oherrytree township. T. B. La Rue, County 
Games tk i Getiey, Ci. Cntent., Fraskiin. 

ROCHESTER, PA.—It is stated that W. ©. Jntte, 
of Jutte, Foley & Co., of Pittsburg; S. P. White 
of New Brighton, and Augustus Jutre. are interested in 
the projected bridge over the Ohio River at this 
p.ace, which was noted in our issue of last week. 

SHARPSVILLE, PA.—It is reported that the Mahon- 
ing division of the Hrie system is to have two new steel 
bridges. One of these will be built at Ceveland at a 
cost of $8,000, and the other will span the Shenango 
River, near Sharpsvilie. The latter structure will cost 
$22,000, and will be 300 ft. in length. 

NEW BDPRNE, N. C.—Bids 








are asked by the com- 
missioners of Craven county until Oct. 7 for bu'lding 
wooden bridges with iron draws. James W. Biddle, 


Reg'ster, New Berne. 

MOBILE, ALA.—The board of road commissioners 
has voted to ask for bids for constructing three fron 
bridges in Mobile county. 

MARYSVILLE, O.—Bids are asked by the Board of 
county commissioners until Sept. 23 for constructing 
an §84-ft. iron bridge. Samuel A. Hudson, Audr. 

SIDNEY, O.—Bids are asked by the comm’ssloners 


of She!by_connty for constructing an iron bridge over 
Laramie Creek at Newport. The structure will be 114 
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ft. long, with a roadway 16 ft. wfle. J. 8S. Laughlin, 


County Audr. 

ZANESVILLE, O.—The following bids have been re- 
eived for bulid.ng a steel drawbridge 148 ft. long at 
the west end of the county bridge at Taylorsville; 
G. FE. Zimmer, Audr., Muskingum county: 

T. B. Townsend Bridge & Cons. Co. Zanesville. .$6,458 
Wisconsin Bridge & Iron Co., Milwaukee, Wis.. 4,206 






Toledo Bridge Co., Toledo, O......-cccsccccess 4,140 
[ron Substructure Co., Columbus, O............. 3,800 
New Columbus Br'dge Co., Columbus O........ 6,489 
King Bridge Co., Cleveland. .$4,304, $4,368, $4,520, 4,650 
Penn Bridge Co., Beaver Falls, Pa............-. 4730 
Wrought Iron Bridge Co., Canton, O.....$10,000, 8,028 


Youngstown Bridge Co., Youngstown, O.. .$4,503, 4,858 





Var.ety Iron Works, Cleveland, O.............. 5,459 
Ye'son & Buchanan, Chambersburg, Pa.......- 6.32 
Prank ©, LOW. 0.00 ccvcvccvossvcsevccrsccescseuns 5,000 
Massijion Bridge Co., Massillon, O...........+.. 3,800 


LAFAYETTE, IND.—The construction of a viaduct 
at 18th St., to be of three spans of 60 ft. each, ‘8 pro- 
posed. W. K. Eidridge, Cy. Engr. 

SAGINAW, MICH.—It is reported that the Inter-Ur- 
ban Ry. Co. has asked for bids for constructing a 
bridge over the Saginaw River. 

LACON, ILL.—The construction of a_ steel bridge 
900 ft. long over the Tlinols River is projected. J. BR. 
Chapman, Supt. Water-Works. 

LA SALLE, ILL.—Arrangements are being made for 
constructing a 200-ft. span highway bridge over Big 
Vermillion River. C. H. Nicolet, Cy. Engr. 

MARINETTE, WIS.—Bids are asked until Oct. 1 for 
constructing the substructure for the Wisconsin half 
of the bridge over the Menominee River at Menominee. 
Mich. This portion of the bridge will contain 1,100 
cu, yds. of masonry, The superstructure will probably 
be awarded about Jan. 1. The bridge will consist_of 
seven 100-ft. spans, with a 24-ft. roadway and a 7-ft 
walk. E. L. Shaw, Cy. Engr., Marinette 

PULUTH, MINN.—The counc!] has passed an ordi- 
nance authorizing the committee to make arrange- 
ments for the construction of a steel viaduct over the 
rai.way tracks at Garfield Ave. The structure w.ll be 
1,860 ft. long, and is estimated to cost $150,000, as 
noted in our issue of last week. KE. F. Mitchell and 
A. M. Cox, Committee, 

BROOKINGS, 8S. DAK.—Bids are asked until Oct. 
7 for building two wooden or iron bridges J. T. Nel- 
son, County Audr. 

CARTHAGE, MO.—Bids are asked until Sept. 27 for 
rebuilding an iron bridge over Buck Branch. Address 
Geo, H. Bradford. 

KANSAS CITY, KAN.—H. H. Filley, Cy. Engr., has 
completed specifications for the proposed viaduct at 
Allen Ave. and 23d St., estimated to cost $32,000. 

LOGAN, KAN.-—Bids are asked by the county clerk 
for constructing a 140-span steel bridge over the Solo- 
mon River. Address I. D. Thornton, Phillipsburg, 
Kan ‘al 

LEAVENWORTH, KAN.—Bids are asked until Oct. 
7 for building a bridge over Fall: Creek in Alexandria 
township, and one over Wolf Creek, in Fairmount 
township. J. W. Niehaus, County Clk. 


BUILDINGS. 

BOSTON. MASS.—Bids are asked until Sept. 23 for 
erecting a ladder house for the fire department. H. 8. 
Russell, Fire Comr. 

ROXBURY, MASS.—John Lyman Faxon has prepared 
plans for a five-story brick and tron office building, 
O75 y 56 ft.. at 2260 Washington St., for Frank Ferdi- 
nand, to cost $85,000, 

NEWPORT, R. L.—Bids are asked until Sept. 30 for 
constructing commandant’s quarters and hospital at 
the United States naval station on Coasters’ Harbor 
Island. EF. M. Ramsey, Ch. Bureau Navigation, Wash- 
ington, D. C. 

BROOKLYN, N. Y.—Bids are asked until Sept. 26 for 
making alterations and additions to the elevator plant, 
ete., of the court house and post office building, as 
stated in our advertising columns. J. B. Clark, Act- 
ing Supervising Arch., Washington, D. C.—-Ground 
was broken Sept. 14 for the new Brooklyn Museum of 
Art and Sciences, on Prospect Hill, which is estimated 
to cost $3,000,000. Only one wing of the building will 
be erected at first, which will cost $254,000. The con- 
tract calls for the completion of this wing by Jaaurry, 
1897 Archs., McKim, Mead & White, New York; 
Frank Squier, Comr. Pub. Parks.——The grain  ware- 
house at the foot of Quay St., belonging to Marsh, 
White & Co., was destroyed by fire Sept. 15, at a loss 
of $100,000, The building was 200 x 200 ft. 

BUFFALO, N. Y.—The plans of F. C, Calkins have 
been accepted for a 16-r @m school building at Delavan 
Ave. and Moselle St. The board of public works will 
now ask for bids for the construction. It is to be three 
stories high, of brick and stone, and will cost $45,000. 

DUNKIRK, N. Y.—The board of education has di- 
rected the committee to advertise for bids for con- 
structing a three-story school building, 132 x 80 ft., as 
an addition to the academy building, estimated to cost 
s40,000, Arch., W. H. Archer, 8 West Eagle St.. Buf- 
falo, N. Y. 

NEWBURGH, N. Y.—Bids are asked until Sept. 26 
for constructing the foundations for the post office 
building. H. R. P. Hamiltea, Acting Supervising Arch. 

NEW YORK, N. Y.—Plans have been filed by the 
city for a new station house and prison for the Ninth 
yolice precinct, at 133 to 137 Charles St., to cost 
$95,000; by F. M. Rupton, 106 Reade St., for an eighr- 
story brick manufactory and workshops at 23 to 27 
Reade St., to cost $90,000. 

LONG BRANCH, N. J.—The Hotel Co. of West End 
is making arrangements to build a new hotel to take 
the place of the present West End Hotel. The build- 
ing will be five stories high, 860 ft. long, and will con- 
tain 460 guests’ chambers, 

SCRANTON, PA.—Bids are asked until Sept. 23 for 
erecting a 12-room school building on Chestnut St. E. 
D. Fellows, Secy. Bd. Control. 

BALTIMORE, MD.—Bids are asked until Sept. 30 for 
constructing the Cedar Point Light Station, Md. Capt. 
Erie Bergland, U. 8S. Engr., Baltimore. 

ATLANTA, GA.—The comm'ssioners of Fulton coun- 
ty are about to engage an architect to prepare plans 
for a new county ja.l, estimated to cost about $100,000. 


CLEVELAND, 0.—Plans are being considered by the 
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Historical Society trustees for the erection of a new 
building in the east end. Henry A. Griffin, Secy. 
State Bd. Trade, Secy. Com. 

DETROIT, MICH.—Pians are asked until Sept. 2: 
for a new county build’ng, estimated to cost $1,500,000. 
Heury M. Reynolds, County Clk., City Hall. 

CHICAGO, ILL.—Thos. A. Davies has been granted 
a building permit for a 12-story brick office building at 
352 to 356 Dearborn St., to cost $250,000.——Cudel & 
Herz have prepared plans for remodeling the building 
at 104 and 106 Madison St. for the Tosetti Co., esti- 
mated to cost $50,000.— George D. Mligan is about 
to begin work on the construction of a residence in 
Drexel Ave. 80 x 40 ft., and is estimated to cost 
$100,000 

DE KALB, ILL.—Press reporis state as follows: Plans 
have been prepared by C. BE. Brush, of Chicago, and ac- 
cepted by the trustees for the northern Illinois state 
normal school, to be erected at De Kalb, Ill. The in- 
stitution will comprise several build'ngs, two to six 
stories high, with a total frontage of 350 ft. and an 
average depth of 60 ft., and two wings extending back 
100 ft., besides assembly hall, with stage and gym- 
nasium, 80 ~ 85 ft., and is estimated to cost $180,000. 
Each structure ‘s to be built of brick, faced with Bed- 
ford stone, with Interior of steel and iron construction, 
have slate and composition roofs, hardwood finish, 
steam heating and electric light plants, fireproofing and 
the latest improvements. 

SUPBDRIOR, WIS.—Bids are asked by the state board 
of normal! school regents until Sept. 25 for constructing 
a school building in th‘'s city. Arch., H. W. Jones, 
Minneapolis, Minn.; Frank H, Nutton, Landscape Arch.; 
address .Frank Ostrander, Superior. 

PORTLAND, ORE.—The following bids were received 
Aug. 20 by Maj. Jas. C. Post, U. S. Engr., for con- 
structing a fog signal building, tower, etc., at Cape 
Arego Light Station, Ore.: 

Robert Smith, Portland (awarded contract)... .$11,493 


Nichols & Crothers, Tacoma, Wash............ 12,390 
Frank Eddings, Vancouver, Wash.............. 13,387 
Cc. P. Wakeman, Port Townsend, Wash........ 13,975 
a a es OL, oc Su was ed de cons ctsezie 14,400 
Patterson, Sigien & Lackstrom, Mansfield, Ore.. 14,994 
Smyth & Perkam, Portland .........s.sceses. 15,498 
ee. eee, PORTIA sii 60k ih so4eamsdss chew eas 15,649 
Tower & Hausen, Empire City, Ore.......... 18,398 
Anderson & B.ngham, Portland................ 18,548 
Ra iy MA, WORODE oasis de ceccesectevesss 18,900 
eausen & Landin, Portiand. 060.6 csevcsesecsons 18,989 
Edward Ryan, Portland.........ccccesssccccese Sey 


MONTREAL, QUE.—Bids are asked until Sept. 24 
for constructing a new roof for the drill shed at Craig 
St. Capt. A. Benoit, Secy. Dept. Mil'tia and Defence, 
Ottawa, Ont. 

KINGSTON, ONT.—A heavy wind on Sept. 12 dam- 
aged the car shops and wrecked the cotton mill in this 
city, making a loss of $128,000. 


WATER-WORKS. 


YORK, ME.—Dennett & Jose, c:vil engineers, of Saco, 
Me., are making surveys for the York Shore Water 
Co.’s system, which will be over six miles in length. 

MONTGOMERY CENTRE, VT.—A_ correspondent 
writes us that H. O. Rowley and Chas. T. Hall are the 
sole proprietors of the new works at this place. The 
mains are 8 to 4 ins. In diameter; supply from a stream 
nearly a mile distant and at an elevation of 175 ft. 
above the village. The plant cost about $3,000. The 
service will not be extended to Montgomery, about 
two mi'es distant, at present. 

NORTH ADAMS, MASS.—Prof. E. P. Harris, of Am- 
herst College, has analyzed samples of the water supply 
and finds that from the Ashland St. artesian well unfit 
for use. 

WINCHENDON, MASS.—The North Central Aque- 
duct Co. has been organized: Pres., N. C. Matthews; 
Treas., H. W. Clark; Secy., E. S. Tucker. 

WOONSOCKET, R. I.—The citizens are talking of 
putting in a filter plant at a cost of $25,000. 

AKRON, N. Y.—Press reports state that the res!- 
dents of this town are thinking seriously of putting in 
works. 

ALBANY, N. Y.—Surveys are now being made for a 
new 100,000,000-gallon reservoir, which will be 350 ft. 
above tide water, and from 70 to 80 ft. higher than any 
part of the city now built on. 

BUFFALO, N. Y.—Bids are asked until Oct. 2 for 100 
tons of pig lead. R. G. Parsons, Secy. Dept. Pub. 
Wks. 

CANASERAGA, N. Y.—A. T. Peabody, Secy., writes 
us that the contract for constructing works, as ad- 
vertised in Engineering News, has been awarded to 
Geo. P. Rhen & Co. at $11,787. There were 13 b‘ds 
on pipe, hydrants, ete., and the following bids re- 
ceived for the complete plant: 


xeo. P. Rhen & Co., Hornelisville, N. Y........ $12,037 
M. B. Birdseve, Brracese,. Nu. JZ... scccsvesccces 11,741 
O’Connor & Oo., Syracuse, N. ¥..c.ccccccccces 11,845 
A. FF. Mims, Philadephia, N. Ze scscccscevcvcecs 11,879 
F. G. Babcock & Co., Hornellsville, N. Y...... 16,072 


FORT EDWARD, N. Y.—F. B. Davis, Secy. Comrs., 
‘nforms us that the following bids were received for 
laying water p!pe across the river at this place: John 
Marsden, Utica, N. Y., $5,900; Sanford & Stillman, 
Jersey City, N. J., $10.950; J. ©. Stroh, Wilkes Barre, 
Pa., $6,500; O. M. Weand, Reading, Pa., $8,500. 

LAURENS, N. Y.—Bids are asked until Oct. 1 for 
construction works, as stated in our advertis ng col- 
umns. Engr.. E. F. Musson, Norw’ch, N. Y.; D. 8. 
Peet, Secy. Comrs. 

LITTLB FALLS, N. Y.—The board of public works 
is reported as contemplating the construction of a new 
storage reservoir. H. W. Warren, Cy. Clk. 

MONTOUR, N. Y.—Th's town is said tv be in favor 
of a system of water-works. 

NEWTOWN, N. Y.—The Citizen's Water Supply Co. 
of this place has increased its capital stock from $100,- 
000 to $150,000. 

NYAOK, N. Y.—Bids are asked for sinking artesian 
wells, as stated in our advertising columns. Jas. S§. 
Haring, Engr.; A. B. Christie, Secy. Comers. 

PDPRRY, N. Y.—The following bids were received 





(Vol. XXXIV. No. 19. 


Sept. 10 for constructing works, as adverti n Fr 
g:neering News. Engr., J. F. Witmer, Buftele: ae 
Pipe and Special Castings. 

Chattanooga Fdry. & Pipe Co., Chattanooga. 
So. Pittsburg ~~ Wks., So, Pittsburg, Tenn. 
Chas, Millar & Son, Utica, N. Y........... 
Warren Foundry & Mach. Co., New York. |” 
F. B. Hawkins & Co., New York se 
R. D. Wood & Oo., Philadelphia.........°_ 7 Q 
Addyston P:pe & Steel Co., Cincinnati, O.... i640 
MeNeal Pipe & Foundry Co., Burlington, N. J. i¢ sic 


Hydrants, Valves and Boxes. 








Renastey Valve Co., New York............. 99084 
R. D. Wood & Co., Philadelphia, Pa.’ '"’ "3.100 6 
CAM Gy CN, EUR abbas cass seacce.... S77 tn 
Mich. Brass & Iron Works, Detroit, Mich...’ 3000 (x 
F. B. Hawkins & Co., New York........°°'' 3'an 


Eddy Valve Co., Waterford, N. Y 
Ludlow Valve Oo., Troy, N. Y.......... 
Rensselaer Vaive Mfg. Co., Troy, N. ¥ a 
Ross Valve Co., Troy, N. Y 





Pumps. 
F. R. Dravo & Co., Pittsburg, Pa.......... 
J. H. McGowen & OCo.,* C.ncinnati, O Be 
Snow Steam Pump Co., Buffalo, N. Y..... 








H. R. Worthington, New York.........\' rote > 
Buffalo Steam Pump Co., Buffalo, N. Y........°° 2 
Dean Steam Pump Oo., Holyoke, Mass........°° 5’): 
Pipelaying. 
M. B. Birdeye, Fayetteville: N. ae tie 6 6.0.6 0's $9,174 
O'Conner & Co., Syracuse, N. Y "8 460 
W. B. Wilson,? Buffalo, N. Y..............17" 7114.00 
A. F. Nims,? Philadelphia, N. Y.............. 9,156.1 
W. S. Wagner, Minneapolis, Minn.........._. 8,000.00 
Speyer & White, Buffalo, N. Y............... 84656. 
Chandley_ Bros. & Co.,* Beaver Falls, Pa... S020: 
Coon & Mooney & Oo., Wilkes Barre, Pa... ..8)470 
Y 


©. D. Chisholm, Canandaigua, N. 833.02 
W. H. Cookman, Niagara Fails, N. Y........ 9,124.06 
Tippett & Wood, of Philipsburg, N. J., bid $3,368 f 
a stand-pipe, without foundation. 

* Boilers, $1,850. ? Building, $4,913.30. * Bu Idin 
$7,169.70, *Buiiding, $5,037, and stand-pipe, $4,590.” 

PHILADELPHIA, N. Y.—A. F. Nims has made su 
veys for a gravity supply from a spring about five mile 
distant, The complete plant is estimated to cost abo 
$27,000. It is probabie that the question will son | 
submitted tv a vote of the people. 

RIPLEY, N. Y.—Bids are asked until Sept. 27 ft, 
furnishing materials and constructin works, ss ‘stains 
in our advertising columns. F. N. Randall, Secy. Rip 
ley Water Supply Co. 7 

SYRACUSE, N. Y.—Bids are asked until Sept. 30 fo 
the purchase of $300,000 of 344% water bonds. E. F 
Allen, Cy. Treas. : 

WINDHAM, N. Y.—The Windham Village Water Co 
has been incorporated, with a capital stock of $10,000 
directors Chas. L. Andrus and Geo. W. Kendall, of 
Stamford; Josiah C. Tallmadge, of Windham; Frank 
M. Andrus, Richard B. Robinson and Daniel D. Andrus 
of Roxbury. 

WHITESBORO, N. Y.—Surveys have been made fo: 

water-works. P. A. Hale is Town Clerk. 
_ALLAIRE, N. J.—The Allaire Water Supply & Land 
Co. has been incorporated, with a capital stock of 
$150,000, with $76,800 — in, to operate at this place 
and Lakewood, N. ; .Incorporators: Hal Allaire 
Allaire, N. J.; Wm. J. Harrison, Lakewood, N. J.: 
Oliver H. Brown, Spring Lake, N. J.; Geo. P. Olcott! 
East Orange, N. J.; James P. Garrison, Lower Squan- 
kum, N. J. 

BLIZABETH, PA.—The council has voted unanimous 
ly to accept a proposition of the Elizabeth Water Co. 
t» construct works. The construction will be con 
menced as soon as possible. 

HAZLETON, PA.—The Leh'gh Water Co, is being o: 
gain‘zed with a capital stock of $1,500,000 to build 
dams and to supply water in the Middle Coal Fields 
according to the Hazleton ‘Sentinel.’ 

MAHANOY OITY, PA.—There is tatk of bu'lding 3 
reservoir of 75,000,000 to 100,000,000 gallons capacity 
at this place. E. Stillman, Supt. Water-Works. . 

MALVERN, PA.—Press reports state that 122 e‘tizens 
have petitioned the council to erect municipal works 
at a cost of $9,000, and that the council is a tie on 
the question. A company is now laying mains in th’s 
place. 

_ PHILADELPHIA, PA.—Bids will probably be asked 
in a few days for the completion of the Queen Lane 
reservo‘r. 

SOUTH BETHLEHEM, PA.—Chas. H. Neisser, Supt., 
is quoted as stating that the South Bethlehem Gas & 
Water Co. will rebuild its low-service reservoir ani 
lay about two miles of 20-in. pipe, and make other im- 
rovements to the works. Consult. Engr., J. Marshall 

oung, Easton, Pa. 

PRINCESS ANNE, MD.—Plans and specifications for 
works are being made; estimated cost, $5,000 to $6,000 
_CHESTER, 8S. C.—The citizens are agitating the ques 
tion of water-works. 

JACKSONVILLB, FLA.—Bids are asked until Oct 
15 for furnishing 163,000 ft. of 20 to 4-in. pipe, 350 
hydrants, 210 valves, etc., as stated !n our advertising 
columns. R. N. Ellis, Supt.; B. F. Dillon, Chn. Com. 

BIRMINGHAM, ALA.—The ‘‘Age-Herald”’ states that 
there is a probability that this city will have three 
systems of water-works within the next year or two 
Oaldwell Bradshaw and others have had before the 
council for some time a plan for the construction of 
works with a supply from artesian wells at Gate City. 
and it is probable that the council will grant a fran 
ch'se. Robert Jemison is interested in another company 
that wante to construct works, with a supply from 
East Lake. 

CANTON, MISS.—B. Maas, Cy. Clk. Pro Tem., write: 
us that the contract for sonetrecess works has been 
awarded to the Southern Electricai Mfg. & Supply ©o.. 
of New Orleans. 

JACKSON, MISS.—The council has voted to annu! 
its contract with the water company and to sue the 
company for $10,000 damages for failure to comp y 
with the contract. 

HUMBOLDT, TENN.—G. ©. Anderson & Co., of 
Jackson, Tenn., have been awarded the contract for 
constructing works at this place, ~~ . 
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\MURRAY, KY.—The residents of this place are re- 
ted as wanting water-works. 1 

SARR TON, O.—The council has awardec he 
CARROL tracts: John Byder, Carrotiton, brick 
ae station and stack, $2,500; H. R. Worthington 


umping , ‘ng station machinery an 1 
: ow «iY ork, pump.ng _§ ta Or a r) an . 
_ an 3 wr; MecQuern & Co., Canton, plant, with 
yolters, dye ‘ 


hove exceptions, $17,000. ste oe 
‘CLEVELAND, 0.—A new 20,000,000-ga.ton pulnping 
OLEV Ei e purchased at once for the Div.sion St. 

mit - 
station. 

OLUMBUS, 0.—The committee has recommended 
nat ‘a consulting engineer be engaged, to assist in 
aiking surveys and estimates for the new wate! 
ut . 

—_. is cl ri] 1 orks 68 600% 
*LPHOS, O.—This city will build works as soon 

— ean be completed. Consult. Engr., R. H. 
Gamble, Lima, O. ae 

TACKSON, O0.—The question of a water supp.y is 
wain being agitated. 

MANSFIEID, O.—The citizens have voted to issue 
e000 in bonds for extensions. : 
"Ni ; re aske il Sept. 26 for 

OOD, O.—Bids are asked until Ser / 
aie an extension to the pumping station. | on- 
ult Engr., Thos. G. Sm'th, Hammond Bidg., Cincin- 

nati; Henry Rickhoff, Chn. Bd. . 
OBERLIN, O.—Bids are asked until Oct. 5 for con- 
“uct Dg a storage reservoir, as stated in our advert-s- 
z columns. W. B. Gerrish, Supt. and Cy. Engr. 
WAUSEON, 0.—The citizens have voted in favor of 
constructing works. ; 

YOUNGSTOWN, 0O.—The following contracts have 
heen awarded for materials, as advertised in Engl- 
neering News: Lake Shore Foundry, pipe; R. D. Wood 
& Co hydrants; Rensse.aer Mfg. Cv., Vaives; Kay- 
m md Lead Co., of Chicago, lead. 

; < nti ta or . 

; {ETT, IND.—B ds are asked until Sept. 26 for 
cucumaa works. as described in our advertising 
columns. Engr., G. L. McKibben, City Hall, Van 
Were 6.; W. J. Martin, Cy. Clk. 


-ENTLAND, IND.—Bids are asked until Sept. 21 for 
Pg ny” $6,000 in water bonds, and until Sept. 
»7 for the construction of works. Chas. M. Davis, 
Town Clk. 

LA PORTE, IND.—The “Herald” states that $12,000 
has been appropriated for a new 5,000,000-gallon game 
ing engine, which will be purchased at once. F. R. 
Carson, Mayor. ; 

CORUNNA, MICH.—An election will be hed Sept. 
»1 to vote on an issue of $30,000 in b mds for water 
works. 

TRENTON, MICH.—The village council ‘gs reported as 
in favor of granting a franchise to a Detroit syndi- 
cate, which has offered to construct works. 

ASSUMPTION, ILL.—The council has decided to 
submit the question of water-works to a vote of the 
people. James Padgett, St. Comr. 

ASTORIA, ILL.—It is reported that plans are being 
made for works, and that an election will probably 
be he'd this month to vote on the quest.on of con- 
struction. 

GREENUP, ILL.—The village board is reported as in 
favor of constructing works in this village. 

CHICAGO, ILL.—Local papers state that contracts 
for the northwest land tunnel have been awarded as 
follows: Joseph Duffy, sections 1 and 2, at $121,450 
54,385 respectively; Weir, McKechney & Co., sec- 
, at $350,000. The bids were published Sept. 5. 

DANVILLE, ILL.—H. C. Patterson and J. B. Cham- 
bers are members of a committee appointed to devise 
a method for the construction of new works at this 
place. 

GENEVA, ILL.—D. J. Hogan is a member of a com- 
mittee appointed to urge the council to take steps for 
the construction of works, estimated to cost $35,000. 

ATWOOD, ILL.—It is reported that this place will 
soon have water-works. 

JOLIET, ILL.—It is reported that the clerk has been 
directed to advertise for bids for sinking an artesian 
well 1,750 ft. deep.——Thomas T. Johnson and C. L. 
Harrison, Engrs., have submitted a proposition to the 
council for the construction of a water system for 
LOCKPORT. ILL.—Contracts have been awarded as 
follows: J. P. Miller & Co., for sinking an artesian 
well; Michigan Brass & Iron Co., for main pipe line 
and hydrants; Campbell & Dennis, of Joliet, for the 
pumping plant. 

LA GRANGE, ILL.—B!ds are asked until Sept. 20 
for constructing a system, to include about 16,000 fr. of 
8 to 4-‘n. cast iron pipe, 37 hydrants, 360 valves and 
boxes, etc. BEngrs., Bwing & Waite, La Grange. W. 
T. Krausch, Village Ck. 


LA GRANGE, ILL.—The following bids were re- 
ceived Sept. 5 for furnishing and laying 15,000 ft. of 
8 to 4-in. east iron water pipe. with valves, ete., and 
4) hose services; W. B. Ewing, Engr.: Haliet & 
Anderson, Aurora, IIl., $12,851, with lead service, or 
$12,073 with iron service; James Murphy, Ch cago, 
$15,111, or $14,786; Burns & Esson, Chicago, $15,326, 
or $15,308; C. & T. Iglehart, Morgan Park, 11... $14,193, 
or $13.448;: John L. Hodgkins, Chicago, $14,765, with 
lead service. 

MORGAN PARK, ILL.—Bids are asked by Edgar 
Ayres, Village Clk., for sinking an 8 or 10-in. artesian 
well 1,200 ft. deep. 


PEOTONE, ILL.—Bids are asked until Oct. 4 for 
constructing works. Geo. Rehkopf, Village Cik., writes 
us that the following bids were received last week for 
this work, but were rejected for legal reasons: Chal- 
lenge Wind Mill & eed Ml Co.. Batavia. 86.787: 
Gafany & Long, 140 Dearborn St., Chicago, $6,200 or 
$6,848, modified; ‘eo =- & McDonald, Chicago, $7,595; 
J. R. Blatchford, ankakee, Ill., $8,125; Reidlaw & 
Water, Ottawa, Ill, $8,790. 

TURNER, ILL.—An election will be held Oct. 15 to 
see the construction of works, estimated to cost 





WARREN, ILL.—Bids wil! soon be asked for about 
three mites of,pipe, with hydrants, etc. Preston ‘T. 
Hicks, Cy. Engr. 

_ MONTEVIDEO, MINN.—The citizens have voted to 
issue $5,000 in bonds for works. 


PLYMOUTH, WIS.—The counc!! is considering a pe- 





tition of the Plymouth Water, Light & Power Co for 
a franchise. 

OXFORD, IA.—This town has voted to issue $8,000 
in bonds for works. 

GROVE CITY, MINN.—The “Times” is securing the 
op.nion of representative business men on the ques 
tion of works, and finds the sent.ment strong-y in fa 
vor of a good system. 

BEATRICE, NEB.—This city is investigating 
question of filtration, Willis Hall, Cy. Engr. 

KANSAS CITY, MO.—A local paper states that the 
mains have not been extended for five years, and tha 
several miles of new mains will have to be laid at 
onee. 

KIRKWOOD, MO.—The trustees are said to have 
agreed upon the conditions of a franchise which is 
about to be granted. The franchise will be for So 
years, and du z the first two years 






town 





t Wil 
pay $1,000 a year for 30 fire plugs. After 1900 the 
town will pay $1,500 year, or at the rate of $50 
a plug. The supply will be from the Merimee Rove: 
and pumped to a stand-pipe. The comp s to giv 





a bond of $10,000 to have the works cou plet 
seven months. 

GAINESVILLE, TEX.—The council {s consid zr a 
resolution declaring the franchise of the Gainesville 
Water Co. forfeited. 

PALESTINE, TEX.—The Palestine Water & Pow 
Co. is reported about to build a new dam 1,400 ft. lon 
24 ft. high, 14 ft. on top, earth embankment. H 
Wright, Man. 

RICHMOND, TEX.—The Richmond Water Works ‘ 
has secured a site for its stand-pipe, and it is stated 
that works will be constructed at once. C. A. Beas 
ley and J. M. Moore are interested. 





SMITHVILLB, TEX.—A company is being organ‘z 
at th’s place, according to reports, to Const: WW 
and an electric light plant. , 

ALVA, OKLA.—H. L. Jackson, Cy. Engr.. has 


pared plans for works at this place, for which bo 
were re ently voted. 

COLORADO SPRINGS, COLO.—Bids are asked un 
Sept. 23 for constructing reservoir 8 and a portion of 
reservo.r 7. Chas E. Smith, Cy. Clk. 

GRAND JUNOTION, COLO.—Bids are asked until 
Oct. 8 for constructi as stated tn our ad 
vertising columns, Allen, Denver; F. W 
Cobb, Cy. Clk. 

FOREST GROVE, ORE.—The citizens have voted to 
issue $30,000 in bonds for the construction of works 

GRASS VALLEY, CAL.—Fred M. Miller, Engr., and 
associates have submitted two plans for the construc 
tion of works, est:mated to cost $55,000 to $60,000 

CLAREMONT,’ CAL.—The Union Water Oo. of Clare 
mount was incorporated Sept. 11 with a capital stu 
of $30,000, commencing with $500; inecorporators, Ar 
chie Thompson, P. W. Eads and H. G. Kerr, of Clare 
mont, and H. J. Nichols and H. B. Storr, of Pomona 

GALT, ONT.—A. J. McPherson, Supt., writes us that 
an artesian well is being bored to secure an add't'onal 
water supply. 





k 





IRRIGATION. 


NOGALES, ARIZ.—Press reports state as follows: 
Henry Criss, of Nogiles, Ariz.. member of the Renpul 
lican National Executive Committee for this territory, 
has succeeded in forming a $5,000,000 syndicate to fr- 
rigate and recia'm several hundred thousand acres of 
so-called arid lands ‘'n Arizona, along the Mexiean bor 
ders. which lie {n the valley of the Santa Cruz River. 

NEW COMPANY.—Snake River Land & Irrigation 
Co., Boise City, Idaho; $100,000; H. R. Jacket. of 
Deuel county, Neb.; P. J. Gerhart. Idaho Falls, Idaho: 
M. Patrie, J. B. Cutshaw, Market Lake. 






SEWERAGE. 

BRISTOL, N. H.—Surveys have been made for a sys- 
tem by MelIntosh & Sanctuary, of Burtington, Vt. 
D. M. Calley, Town Clk. 

RUTLAND, VT.—A trunk sewer In addition to the 
one now being built is proposed. Sidney Smith, Cy. 
Engr.; H. B. Whittier, Cy. Clk. : 

FITCHBURG, MASS.—Plans for sewers about. s'x 
mites long are soon to be prepared. David A. Hart- 
well, Cy. Engr. 

PROVINCETOWN, MASS.—The construction of a 
system of 12,000 ft. of pipe sewers, estimated to cost 
$18. 000, including two sewage disposi! plants, 
discussed. 

TAUNTON, MASS.—Rudolph Hering, of New York. 
has been engaged as _consulting engineer to report on 
plans for a system. Luther Dean, Cy. Engr. 

WEBSTER, MASS.—A. L. Taylor, of Worcester. 
Mass., has completed plans for the extension of the 
system, estimated to cost $90,000, 

BRIDGEPORT, CONN.—The board of health has 
recommended that the council appoint a committee of 
six to consider plans for a better sewer system. 

PUTNAM, CONN.—Bids are asked until Sept. 26 for 
constructing one-quarter mile of storm water drains, 
as stated in our advertising columns. Engr., C. E. 
Chandler, Norwich, Conn. 

STONINGTON, CONN.—The construction of a system 
is being considered. P 

BINGHAMTON, N. Y.—Frank Dennison, of Bing- 
hamton, has been awarded the contrae’s for bvi'd ne 
sewers in Mary and Schubert Sts.. at $658 and $1,147, 
respectively. A. D. Osborn, of Binghamton, was the 
only other bidder. 

BROOKLYN, N. Y.—Bids are asked until Sept. 26 for 
constructing sewers in 10 streets. A. T. White, Comr. 

BUFFALO, N. Y.—Bids are asked until Oct. 2 for 
constructing 36 to 24-in. brick and 20 to 10-in. pipe 
sewers in five streets. R. G. Parsons, Secy. Dept. Pub 
Wks. 

FAR ROCKAWAY, N, Y.—Bids are asked until Oct. 
14 for constructing about 61,000 ft. of 18 to Sin. 
and 12,000 ft. of 10 and 6-in. cast fron pipe sewers, as 
described in our advertising columns. Engr.. Alex 
ander Potter, 137 Broadway, New York; Carl J. 
Schmuck, Pres. Bi. Comrs. 

KINGSTON, N. Y.—Bids are asked until Sept. 27 for 
constructing the 2d and 9th ward trunk sewer, 14,450 
ft. of brick, as stated in our advertising columns. W. 
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, Cy. Ener.; J. E. Diamond, Chn. Com.; Aug. 
Schepmoes, Cy. Clk 


NORTH TARRYTOWN, N.-Y An election was held 
17 vote f 








Sept ) s 1 of constructing sewers. 
Morgan Purdy, Cy. Clk 
NEW BRIGHTON, N. ¥.—Bids will soon be asked for 
s } yy wif < oulie sewer mn 
| Fr. &. Ox \ Eng 
NEACK, N. ¥ \ Eng iar mmmended 
t s t f 2 i in estimated cost of 
it S200 000, 
ROCHESTER “. ¥ Bids 3 i until Sept. 27 
Lis Z ~ Arnett Ave. and 
! si Wilk \ i M » Aves. Thos 
] Nev ‘ Ex \ Ie 
SYRACUSE, N \ ida ced unti! Sept. 2 
f ‘ at g Go i) < sews in Nort 
West S nda l I Sew Belden Ave. Henry 
G & , Cy. Eng Hi. F. S s, Cy. Olk 
JERSEY CITY, N. J.—Bids isked until Sept. 24 
f mstru or SK) f a4 brick sewe i 
Phird St. John C. Kais ( Gt r. Bouton 
Clik. Comrs 
NEW BRUNSWICK, N. J Bids are asked by the 
sewer committee fo gs a brick sewer in 
Geor St. 
ORANGE, N. J.—It ts 1 1 that nmittee 
led to 1 | icil the 
ved Au ing brick and pipe 
St 1 i lv i I ids. i total of the 
} | f Ang. 2Y I r. Crane, 





Cy. Eng ‘Alp! 








5 ; Alp is Struble, ¢ Clk. 

PLAINFIELD, N. J.—Bids until Sept. 30 
for ist g sewage d s reds, as deseribed in 
ir advertising columns A. J. Gavett, Constructing 
Engr.; | W I ihar, Consult. Engr.; James T. 
MacMu y. Cy. Clk 

ALTOONA, PA.—R s & Sons, of Boston, Masa., 
have pu ed $280,000 of ve yvonds, part of which 
< for | gS ewage disposal p 
Hirvey I ( Eng 

MceKEES ROCKS, PA Rid e asked until Oct. 8 
for constru ” ) 5.000 f of 60 to 28-in. brick 
ind about 4,800 f of oo » 20-in. pipe sewers, as 
stated in our lvertising inumns RK. F. Hunter 
LB gz Ning J ‘ Cou I 
BALTIMORE, MD.—Ja 1 Fisher, Cy. Comr., has 
directed tha vork b egcun a e on the construc 
tlon 0 eB \ i the A om St. sewers, f 
“ i ip 1 t f S24. (HH 1 Si40.000 respe 
vely, were made b oun last winter 
WASHINGTON, D. C.—Bids isked by the dis- 
trict co niss Ss unt sep 28 for e nstructing 
sewers, as s ed in ou tdlvertising columns 
SPARTANBURG, S. C.—It is reported that an elec 
tlon may soon b eld to decide the question of butid 


nea evet 
ne a S¥s 


JACKSONVILLE, FLA.—Bids are asked until Oct. 15 
or fur ing 17 


f 








. shing 170,000 f f 24 to S-in. sewer pipe, and 
1D. 700 f 3 is Sia ! in our adveri.s 
ing ¢ ns m MT Suy Bb. F. Dillon, Chn. Bd 

MOBILE, ALA id isked until Dec. 2 for con- 
Structing about 22 miles of sewers, as stated in our 

Ive sng ! I >» \ ‘ iddron, Cy. Clk 
W. J. Patterson, Chn. Select. Com i 

HENDERSON, KY.—Bids are asked for constructing 
1.200 ft. of 60-in. brick and about 1,200 ft. of 24-In. 
pipe sewers, through quicksand, at a depth of 13 
f S. H. Kimmel, Cy. Engr 

DELAWARE, O.—The ¢ struction of a system fs 
being considered, according to reports i 

EVANSTON, O.--The following bids have been re- 
ceived by Wm. H. Krapp, 36 Carlisle Bldg., Cincinnati, 
for constru g house yr ed s: Thos. A. Tierney. 
In4 East Co Ss Cincinnati, $1,651; Wm. White & 
Son Newpe Ks $1.409 John W Scott & Co., 
Aurora, Ind $1,440; Delaney & Dawson, Dennison, 
Hotel, Cin nati varded itract), $1,060. 

GREEN\ ILLE, O The citizens are to vote on the 
question of 8 icting a system 

WARREN, 8 3B Is are asked until Oct. 10 for con 
Structing about 7,084 f of 24 to 9-in. tile and tron 


pipe sewers. Homer C. White, Cy. Engr.; Albert E 
Andrews, Cy. Clk 
FORT WAYNE, IND.— 
lutions for constructing 
10 streets. 
PONTIAC, MICH.—Bids are asked until Oct. 1 for 
constructing & System of 24 to 12-in. pipe sewers, as 
stated in our advertising columns. f. R. Webster 
Secy. Comn., Pontiac. : 
VINCENNES, IND.—The 
St. Louis, Mo., is prep 
Herskey, Cy. Engr. 
eee AIG ILL.—The construction of a systein 
28 miles long is proposed. Consult. Engr., Prof 
N. Talbot; Joseph O’Brien, Cy. Engr. = — 
: LATORP IRL, ILL.—About 1,500 ft. of 78 to 66-in 
rick and 1.900 ft. of 15-11 pipe sewers ar - A. 
E. F. Harper, Cy. Ener.  - | ii at nase 


uneil has passed reso 
S to 12-In. pipe sewers In 





MecMath Surveying Co., of 
ng plans for a system. Jere 


QUINCY, ILL.—A committee has been appointed to 
confer with H.ram Phillips, of S Louis, RPo., in re 
gard to plans for a proposed system 
SYCAMORE, ILL.—It is proposed to construe 5 
tem. F. B. Townsend, Mayor. —— 
APPLETON, WIS.—Bids are asked by the councl! 
until Oct. 1 for constructing 15 to 9-In. sewers In three 
streets, average depth, 18 to 12 ft. ; 
DE PERE, WIS.—Foley & Connelly have 
awarded the contract for constructing the joa can 
of a system for this city, plans for which were “pre- 
pared by E. L. Shaw, Cy. Engr., Marinette, Wis. 
MADISON, WIS.—D. K. Tenney has prepared plans 
ee a main sewer, to empty into Monona Lake. "lane 
lave also been prepared by Col. Geo. E. Waring. Jr. 
of Newport, R. L, for system, part of whieh’ say 


be constructed at an estimated cost of $65,000. Me- 
Clellan Dodge, Cy. Engr. 









NEENAH, WIS.—The taxpayers voted Se 
construct a system at an estimated cost of $12,000. 
WAUSAU, WIS.—The council has directed the co 
mittee to advertise for bids for constr 
Salle St. sewer. ; ae a 
FORT MADISON. IA.—Arrangements are being made 


to construct about 10,000 ft. of 30 to i 
ers, T. R. Robertson, Oy. Engr. 10-in. pipe cow 


py. 10 to 
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SALT LAKE CITY, UTAH.—Bids are asked until 
Oct. 14 for the right to use the sewage of the city for 
irrigation purposes, the right to include the use of 
75 acres of land owned by the e!ty at the sewer outlets. 
A. F. Doremus, Chn. Bd. Pub. Wks. 

GALT, ONT.—A. J. McPherson, Supt. Water-Works, 
writes us that an election is to be held Sept. 24 to 
vole on the question of constructing a system, at an 
estimated cost of about $100,000. James M. Hood, 
Towa Clk. 

STREETS AND ROADS. 

BOSTON, MASS.—Bids are asked by the Metropoli- 
fan Park Commission until Sept. 27 for ees a 
driveway two mi.es long, in connection with the Mys- 
tic Valley Parkway, in Medford and Winchester. 
Engr,, Win. T. Pierce, 15 Exchange St., Boston. 

ORANGE, MASS.—It is proposed to construct a 
macadam road 1% miles long. J. W. Bridge, Town Clk. 

BRISTOL, CONN.—Bids are asked by the selectmen 
until Sept. 24 for macadamizing 2,515 lin. ft. of River- 
side Ave. 

BROOKLYN, 
for macadamizing a 


Sept. 25 


Select- 


CONN.—Bids are asked until 
road, John ©, Williams, 
man; address FL A. Prince, East Brooklyn. 

DEEP RIVER CONN.—We are informed that the 
following bids were received Sept. 12 for macadamiz- 
ing a road; H. G. Jones, Selectman; Moses « Giad- 
win, of Meriden and Essex, Conn., $2.40 per lin. ft., 
according to specifications; John Doolittle «& Co., New 
Haven, Conn., $4 per lin. ft. for telford and macadam,; 
A. A. Breyas & Son, Middletown, Conn., $2.09 for 6 ins. 
of telford and macadam; $1.59 for 6 ins. of macadam, 
or $1 for 4 ins. of macadam; Stone Road Construction 
Co., Bridgeport, Conn., $2.01 for 6ins. telford and 
macadam, or $1.37 for 6 ins. of macadam. 

7AST HADDAM, CONN.—Bids are asked until Sept. 
o1 for ceaaaniieas a macadam road. 8S. 8. Carter, Jr., 
Selectman. wean a 

PLAINFIELD, CONN.—Bids are — oe 
27 for constructing a macadam road, as state n © 
peartine columns. Engr., C. E. Chandler, Norwich. 

PUTNAM, CONN.—Bids are asked until Sept. 26 for 
macadamizing a road, as stated in our advertising 
columns. Engr., C. E. Chandler, 161 Main St., Nor- 
wich, Conn. 

SOUTH WINDSOR, CONN.—Bids are asked 
Sept. 24 for constructing a telford road. C. H. 
Se.ectman. nd til Sept. 2 

STONINGTON, CONN.-—Bids are aske« uni il § ept. 2 
oat macadamizing a road at Pawcatuck. are. 
Dibowl & Crandall, # State B8t., New London; B. 
Williams, Selectman, Mystic, Conn. a 

"ERNON, CONN.—Bids are asked until Sept. 2 or 
sauteed a macadam road 4,500 ft. long. Amasa 
P. Dickinson, Selectman, Rockville, ae 2 

TINDSOR, CONN.—Bids are asked until Sept. 2 or 
oleenaumae a road. J. E. Higinbotham, Selectman, 
Windsor. ; 

BROOKLYN, N. Y.—Bids are asked until 
for paving three streets with granite blocks, 
Sept. 30 for paving St. Mark's Ave. with Belgian 
Alfred T. White, Comr. Cy. Wks. = 

NEW YORK, N. Y.—Bids are asked until Sept. 26 
for furnishing 1,800 cu. yds. of crushed rock ballas 
for the Park Ave. viaduct for the New York & Z— 
i. R. Oo. Frank Bulkley, Pres. Imp'v't. Bd., 132 Par 
" Bid ked until Oct. 4 for 

STAPLETON, N. Y.—Bids are askec l “t. 4 for 
eee an macadam in Castleton. Franklin 
C. Vitt, cork Bd. Supervisors. 


until 
Pease, 


Sept. 27 
and until 
blocks. 





SYRAOUSE, N. Y.—Bids are asked until Sept. 23 for 
grading Wood Ave. H. T. Stephens, Cy. ( ik. 
JERSEY CITY, N. J.—Bids are asked unt‘! Sept. 24 


or 6.200 sq. yds. of asphalt and 6,700 sq. yds. of Be!- 
~ oft ‘bl cx paving, and for 4.250 cu. yds. of earth ex- 


eavation, 8,000 lin. ft. of curbing, ete. J. ©. Kaiser, 
Chn, Com, . 
RALTIMORE, MD.—Bids are asked until 


Sept. 23 
for grading and paving Appleton St. Janon Fisher, Cy. 
Comr. 

WASHINGTON, D. C.—Bids are asked by the district 
commissioners until Sept. 20 for gravelling two streets. 

WASHINGTON, D. C.—The district commissioners 
propose next year to pave a large number of streets 
at an estimated cost of about $400,000. 

MERIDIAN, MISS.—The town has voted to appropri- 
ate $105,000 for paving. N. M. Brandon, Cy. Engr. 

COLUMBUS, O.—The council has decided to reject 
the bids for paving Parsons Ave. with brick and to 
advertise for new bids. 


CLEVELAND, O.—Bids are asked until Oct. 9 for 
grading and paving Scoville Ave. wth brick; b ym, 
$1,000. D. E. Wright, Dir. Pub. Wks, 


VAN WERT, O.—Bids are asked until Oct. 7 for 


macadamizing three streets. Engr., G. L. McKibben; 
c. F. Manship, Village Clk. 
EVANSVILLE, IND.—It is reported that about 


53,000 sq. yds. are to be paved with brick. 
Piaffiln, Cy. Engr. 

LAFAYETTE, IND,—About 13,000 sq. yds. of maca- 
dam and 1,200 sq. yds. of brick paving are proposed. 
W. K. Eldridge, Cy. Engr. 

MUSKEGON, MICH.—It is stated that the commiitee 
is about to pave Weston Ave. with brick at an es- 
timated cost of $40,000. 

CHICAGO, ILL.—Bids are asked until Sept. 25 for 
improving six streets. W. D. Kent, Comr. Pub. Wks. 

DE KALB, ILL.—We are informed that the follow- 
ing bids were received Sept. 7 for 13,600 sq. yds. of 


Augustus 


paving in Main St., as advertised in Engineering News; 
( Clk. : 


Consult. Engr., L. 


Campbell & Lennis, Jotiet, 
*Rockford Construction Co., 


B. Merriam; E. A. Porter, Cy. 
Rockford, Ill...... 









Chicago Paving Supply Co., Chicago, Il........ 17.629 
ie a SS a OR | rere er ee 19.549 
James Barstow, Chicago, Ill..........cseeseeece 18,446 
Lyons Construction Co., Lyons, Ia. oa wbiwe. © othe te ae 
Talbot Paving Co., Chicago, Il)................ 20,521 


° A wa rded contract. 


LITCHFIELD, ILL.—The council proposes to pave 
4.000 sq. yds. with brick. E. F. Harper, Cy. Engr 


SPRINGFIELD, ILL.—It is stated that about 10,000 
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8q. yds. will be paved with brick this year and the 
same amount next year. C, M. Rickard, Oy. Engr. 

STREATOR, ILL.—It is proposed to pave about 
two mites with brick. 

JEFFERSON, MO.—About 36,000 sq. yds. of ma- 
cadamizing are proposed. E. F. C. Harding, Cy. Engr. 

FORT SMITH, ARK.—The paving of 7,050 - yds. 
with brick is reported as contemplated. Engr., Jas. B. 
ross. 

SALT LAKE CITY, UTAH.—Bids are asked until 
Sept. 23 for constructing sidewalks and pipe sewers in 
two streets. A. F. Doremus, Chn. Bd. Pub. Wks. 


MISCELLANEOUS CONTRACTS AND SUPPLIES. 


PILES.—Philadelphia, Pa.—Bids are asked until Oct. 
for furnishing and delivering 5,500 piles at Fort 
Delaware, Del., as stated in our advertising columns. 
Maj. C. W. Raymond, U. S. Engr. 
DITCH.—Monticello, Ind.—Bids will be received at 
this place Sept. 25 for constructing about 17 miles of 
ditch, consisting of a main ditch and 13 laterals, sarge 


scraper work or small dredge. Web. P. Bushnel 
engr. 

_ BANK EQUIPMENT.—Raleigh, N. C.—The Mechan- 
ics’ Dime Savings Bank, recently organized to do 


business at this place, will soon begin operations, and 
Will need vau.ts, safe and ocher equ.pment necessary 
in the business. Address Benjamin R. Lacy, Cashier. 

NAVAL SUPPLIES.—Washington, D. C.—Bids are 
asked until Sept. 24 for supplies for the Washington 
and Norfolk navy yards and a quantity of pine lum- 
ber for the naval station at Key West; and until Oct. 


1 for sonpliee for the Mare Island navy yard. Edwin 
Stewart, Paymaster Gen., U. S. N. 
ROCK-CRUSHING PLANT.—San Francisco, Cal.— 


Bids are asked at the Folsom state prison, until Sept. 
28, for furnishing a rock-crushing plant, cons‘sting of 
engine, crushers, screens, elevators and necessary 
equipments, in accordance with the topographical map 
and general outline specifications on file with W. R. 
Eckart, rooms 2 and 3, 217 Sansome St., San Fran- 
cisco, or at the office of Bureau of Highways, Sacra- 
mento. Brainard F. Smith, Secy. Joint Com. 
TORPEDO BOATS.—Washington, D. C.—Bids were 
opened Sept. 10 for the construction of the three sea- 
going torpedo boats authorized by the last naval ap- 
propriation bill. The cost of the vessels is limited to 
$175,000 each, and the act provides for the construc- 
tion of one of them on the Mississippi River, one on 
the Pacific coast, and one on the Gulf. Four bids were 
received—three from the Pacific coast, and one from 
the Atlantic; none from the Mississippi or Gulf States. 
The Union Iron Works, of San Francisco, offered to 
build one of the vessels for $175,000, two for $173,000 
each, and three for $172,000 each. Wolf & Zwicker 
Iron Werks, of Portland, Ore., offered to construct one 





vessel for $168.700. Moran Brothers Co., of Seattle, 
Wash., bid $163,350 for one boat. These offers were 


to build on plans furnished by the navy department. 
The Herreshoff Mfg. Co., of Bristol, R. I., offered to 
construct one or all three of the vessels at $144,000 
each. This bid was for plans prepared by the com- 
pany, which were submitted with the bids. The boats 
are to be of 180 tons each, and are to have a speed of 
at least 26 knots, and are to be completed in 15 months 
after the signing of the contract. In case the Secretary 
finds that he cannot construct the vessels at the points 
named in the bill, he is authorized to build them at 
any point in the United States. 


CONTRACT PRICES. 


BRICK AND CEDAR BLOCK PAVING.—Chicago, 
Ill.—The “Chronicle” states that 43 bids were received 
Sept. 11 for paving, some of the bids being as low as 
68 cts. per sq. yd. for cedar block paving and $1.75 for 
brick; wooden curbing, 3 cts.; stone curbing, 20 cts. 
per lin. ft. These are the lowest bids ever received 
in this city for this work. Within a year the city has 
contracted for cedar block paving at $1.50 a sq. yd. 

DREDGING.—Washington, D. C.—The following bids 
were received by Maj. Chas. E. L. B. Davis, U. 8S. 
Engrs., Sept. 9, for dredging: Virginia Dredg'ng Co., 
box 446, Richmond, Va., 23.7 cts. per cu. yd. for work 
in Rappahannock River, and 16% cts, for work in Ur 
banna Creek; G. K. Baker, Berkeley, Va., 27 cts. and 
17% ects.; John A. Curtis, Riehmond, Va., 25 ects., and 
16 ets. 


contract for 3,880 lengths of 16 to 4-in. water . 
advertised in Engineering News, has tn on : 
the Warren Foundry & Machine Co., at §23.90 . 
of 2,240 Ibs. There were eight bids’ — 
DREDGING.—Baltimore, Md.—Wm. L. Kenly 
Ch. Engr. Water Bd., informs us that the £ i 
bids were received Sept. 16 for 300,000 cu. y 
dredging in Lock Raven, 10 miles north of Balti 
as advertised in Engineering News: L. B. Mec; 
Bro., Baltimore, Md., $142,500; Virginia Dreae., 
J. Clements Shaeffer, Secy., Richmond, Va. <1 )) 
J. W. Hoffman & Co., Philadelphia, Pa), $03 iy). 
bor & Inland Improvement Co., Frank Furs: 
$73,171. oe 
SEWERS.—Pittsburg, Pa.—The contract for t 
section of the East End drainage system a aw 
to Benny & Co., of Pittsburg, at $147,602, as State 


our issue of Aug. 1, when the total bi. re 
lished. The detatied prices of this sabes ers 
as follows: 3 
ay SEO OW ae iis cies cccxccs 1,590 lin. ft. si 
lo-in. wre 2h Nera iain ok ocveees 10,088 ** + 1 
18-in. — i: DRE Biek 6 6 ea 1,458 “ «& 
20-in. On <4 ewe enna we oak ty alk 1,123 « « 
24-in. Be a aig et sags au lS "980% 6 » 
2 ft. Gin. brick sewer............. 856“ 5 
oe Be & S. sewer 1,995 “ ; 
Bg, 6 et Rs gare Cece 1,282 “« + 
6 66 66 be OE “ . 

: “ 6 ss 66 68 OS * _— ° ; = 
Be Me er en 1,408 + g 
G6“ Bw we ue ‘“ Vide « . 
GG te as “ Bog « 
ne eee ae oe Oe a. Caine ase dé 768 ’ 
o“*@Q« «4 “4% “ 3 rings. 328° lt 
9  Q th be be be “ 4 . 136 1 
v “ oO “ “ oe 8 AJ 4 “ 148 j 
Piglet Soc Mr iN Ee 5 lege Te 130 5 
SE Ot 88 6. ae DS a Reha bans a .* t 
press. NS at cad been & wre ok 18 each 5 
sasket drops, complete ........... 10 4).04 
Manholes on pipe sewers.......... | on G0 

= on B. & S. sewers....... a (88 
Masonry, third class 2,922 cu.yds. ~ 
SPUN OD: 2a ck Bs Daw iee ksh ans noe cc wows j 
9-in. slants on B. & S. sewer. each ‘ 
15-in,. = ~ ea pen, oe, eee bie ad 
18-in. “ee 66 66 66 bE ie eo f ‘ 
20-in. “ “ “ se 4s “ ea “ 
ee ee Ne re ra SSS ts & 
Plastering: ; 

Outside of 6 ft. 3-in. B.&S. sewer... lin. ft 
“ “Re ge ‘“ ‘“ ewe 


* Bottom in Jones & Loughlin’s 15-ft. culvert, 


HIGHWAYS.—New York, N. Y.—The following bid 
were received by the Aqueduct Commissioners Sep; 
13 for constructing new highways in the ; 


cae : Se SO) 49 town of 
Cortlandt; engineer's estimate, $20,425: 


). 





Pho 
=n na S 
Quantities. 6“ Ex 
G5 fe 
= oe mS 
ws .& 
+ ‘ = © m& in 
Excavation: f 
ee 15,000 cu. yds. $0.20 $0.30 $0.30 $0.27 $0.20 
ROCk isi cws 6,000 “+ 90 1.40 1.50 .85 1.10 
Riprap ae 1.25 1.00 1.19 1.15 1.00 
Masonry: 
Dry rubble. 160 “ « 2.00 3.50 2.16 3.00 2.50 
Split stone. 25 “6 4.00 7,00 2.50 5.00 5 
Ballasting* . 1,300 “ « 7 .80 1.00 .6 .50 
12-in. tile drain 100 lin. ft.. 1.25 1.00 [60 1.25 11% 
Fencing: 
Stone wall er ee 0.1.26 ..72 7 1.00 


Post & rail 21,000 “ “« -30 


25 165 25 16 
*Of stone for road foundation. 


ADDITIONAL WATER CONDUIT.—Brooklyn, N. Y 
~—I. M. De Varona, Engr. of Water Supply. informs us 
that the following bids were received Sept. 10 fo: 
laying 48-in. pipe, ete., for section 1 of the new ad 
ditional pipe conduit, as_advertised in Engineering 
News; all bidders except J. W. Hoffman are residents 
of Brooklyn: 

















Bids for Additional Water Conduit, Brooklyn, N. Y. 
. a = 3 > 
RE = aE ¢§ a: Rs 
“os SA Be ES E@+ bs 
Eos ia 28 z5 Sam Be 
Quantities ets ose ae Er. ~ on | 
222 Rd neu ar G4: ees 
Erk mad an eh< 3z, e2< 
n _ a = - a 
Test GRRANEUIOR con cic ndsscrnes cnnsses 1,500 cu. yds. $0.80 $0.28 $0.60 $0.30 $0.80 $0.30 
CONOR Es ck cb cect neces vecevh ene ccs teds ee 5.00 4.70 7.00 5.00 7.00 
GE DARROGIT 035.v.0 00's s bce cawaveveranes eo 8.00 " 12.00 8.50 11.50 
Dee TOE kvccasiusndessas ieveceue me? Bt 2 4.50 8.00 6.00 6.00 6.25 
Rock dressed ashlar masonry ............ we. a 10.00 22.00 30.00 12.00 30.00 
Timension stone masonry ................ Sp) $e. ee 40.00 54.00 33.00 30.00 30.00 
eer rrr eee 30 sq. yds. 1.75 6.00 20.00 6.00 19.00 
Ce ES cae caeehgswessee cex ese 800 sq. ft.. 40 bo 70 "50 ‘0 
NE NE nk isn wi ewcaae eed cide 20 M. ft.. 20.00 22.00 18.00 21.00 20.00 
Double line of 48-in. pipe to lay......... 4,440 lin. ft.. 9.75 7.7% 18.10 6.80 8.90 7.20 
Gate house, superstructure complete...... 9... ..sesee 3,000 1,35 1,018 1,100 800 1,300 
ye ees are 0 hoaee 
WE ER a a bees + Gia cue cecebaeeavebekeciewaLn $50.877 $41,308 $87,702 $39,470 


ASPHALT PAVING.—ElIlmira, N. Y.—A contract for 
11,260 sq. yds. of asphalt paving has been awarded to 
the Barber Asphalt Paving Co., at $2.89 a sq. yd.; re- 
setting old curbing. 20 cts.; new curbing, 55 cts. a lin. 
ft. The amount of the contract may be increased to 
14,500 sq. yds. 

LEVEE WORK.—Greenville, Miss.—W. A. Everman, 
Secy., writes us that contracts for 600,000 cu. yds. of 
new levees and 300,000 cu. yds. of enlargement have 
been awarded as follows: Millers Bend, enlargement, 
to A. P. Martin, of Vicksburg, Miss., at 14.99 cts. per 
ecu. yd.; Warfields, new, to M. J. Roach, of Memphis, 
Tenn., at 8.24 cts.; Homochitto, new, to Collins & Du- 
laney, of Mayersville. Miss., at 9.17 ects. for the upper 
section and 10.62 for the lower section: A‘bermarle, 
new, to Batt O’Brien, at 9.23 cts. and 8.48 cts. for the 
two sections. 


COAST IRON PIPE.—Somersworth, N. H.—The 





». ATER TUBE BOILERS.—Washington, D. C.—Th: 
following bids were received Sept. 4 for water tube 
boiler for the House wing of the Capitol te 
Campbell & Zell Co., Baltimore, Md..........-- 3,232 
Babcock & Wilcox Co., New York... .$3,255 and 4,100 
Morton, Reed & Co., ‘Baltimore, Md..........-- 3, 10 
James Beggs & Co., New York, N. Y..........-- 3,40 
National Water Tube Boiler Oo., New Brunswick. 2,65! 


The boiler ‘s to be furnished and set in place con ; 
piete, and is required to be of the sectional water 
tube type, with two furnace doors, and to be sim‘lar ani! 
in every respect equal to those now in use in the cap 
itol, and to have a capacity of not less than 150 Hi 
The horse-power is to be upon the basis ot 30 Ibs 
water evaporated from a temperature of 100° F., at 70 
Ibs. per hour, per HP. This boiler must be entire!s 
self-sustaining and properly , so that It sha'! 
be entirely independent of the ding brickwork, 





Supplement—Sept. 19, 1895.) 


en 


illow! mple provision for expansion and contrac- 
ti im and that the brickwork may be removed at auy 
‘ime whea required without disturbing the boiler, or 
-onnections to the same. The sections and mud drums 
, be tested and made tight under a hydrautic press- 
of 300 Ibs. per sq. in. The steam and water drums 
o be tested aol made tight under a hydrawic pressure 
¢ 150 lbs. per sq. in., and all to be tested after being 
set up complete, ready for use, under a steam pressu‘e 
¢ 150 lbs. per 8q. in. The front and fittings are to be 
f an ornamental pattern, corresponding with those 
ow in use, and all the work will be subject to such 
nodifieation as the architect may require during the 
ocess of construction. All material and labor re- 
uired for the proper erection of the boiler will be 
nished by the contractors, including any brick of a 
special pattern that may be required, and also all 
»eessary arrangements for connections with the main - 
steam pipes. The said mains, and al) necessary work 
‘ ae with the foundations and flues, will be fur- 
nished by the government, but under the direction 
ind superintendence of the contractors. The contract- 
rs will furnish the necessary bricks and construct the 
wiler walls proper, including, also, the furnaces of 
pricks, subject to the inspection and approval of 
the architect. All bidders must furnish drawings and 
specifications, after examining location and condition, 
he same being subject to the approval of the archi- 
ect, the contractors also giving a guarantee to keep 
the boiler in repair for the term of five years, except 
only in case of known negligence or incapacity of at 
‘endants. The boiler to be set up ready for use on or 
before Nov. 1, 1895. 
LAYING WATER MAIN.—Brooklyn, N. Y.—The fol- 
wing bids were received Sept. 6 for laying a 48-in. 
distributing main, as advertised in Engineering News: 





lire 


Bids for Laying a 48-in. Water Main, 


os. 


ENGINEERING NEWS. 


lows: 30,000 sq. yds. of Mack repressed fireclay, crude 
block paving, $2.15 per sq. yd.; 300 sq. ft. of bridging 
at 60 cts.; 8,400 sq. ft. of curb reset at 21 cts.;.500 ft. 
of new 20-in. curb at 65 cts.; five sets of new 20-in. 
corners at $9 each; six bs at $50 each, and 26 man- 
hotes at $14 each; total O78. T contract for 


paving a portion of 15th Ave. with gr blocks has 











nite 








been awarded to John F. Shanley, at 3 2 per sq. yd.; 
bridging, 47 cts. per sq. ft.; total, $31,322. 

BRICK PAVING.—Greensburg, Pa.—The contract for 
paving West Otterman St. has been awarded to G., 
W. Good & Co., at $10,388, Mack and Park repressed 
brick to be used. The bids were as follows: 

Curbing Grading Paving 

3,700 2.000 7.000 

ft. cu.yds. sq. yds. 

r. B. Townsend, Zanesville, O...$0.45 $0.25 $1.10 
G. W. Good & Co., Greensburg... 0.44 . 1.17 
Byron Husband, Greensburg..... 0.49 0.26 1.23 
McCon & Bennett, Greensburg... 0.48 0.28 1.25 
James White, Greensburg....... OAT 0.30 1.36 

CEDAR BLOCK PAVING.—Milwaukee, Wis.—The 
following additional contracts have been awarded for 
paving with cedar blocks: Washington St., from 


St. to Clinton St., to John T.Hoff, at 96 cts. ¢ 
Cherry St., from 20th St. to 24th St., 








ezyinskl, at 92 cts. a sq. yd.; curbing at 37 cts. a ; 
State St., from 3d St. to 7th St., to Wells, Reichert & 
Co., at 94 cts. a sq. yd.; curbing, 51 cts. a lin. ft. 
MANILA ROPB AND DREDGING.—New York, N 
Y.—The dock board has awarded a contract for manila 
rope to John Early, at 67 cts. per 100 lbs. The only 
bid received Sept. 10 for dredging was that of Ww. 
Tebo, at 23 cts. a cu. yd., and this was rejected as tov 
high. 
Brooklyn, N. Y 
= B < z = : 4 > 
4 ty 3 e y a =3 2 
a aS Us z A Es = ee 
o BLY 0 3 “ = te = 5 
a 4 a 3 3 =- oq = be 
2 : ~ & & . z = 
u.50 su.60 So.05 of So.50 S050 $1.00 
2.00 2.00 2.08 3.00 3 , a0 
2.30 2.10 2.50 too 2 2.34 
1.40 1.40 135 2.50 1.75 
vo vu 1.00 2.10) SO 
Mw To iD 75 ow 
“6.00 22.00 15.00 0.00 uo 
4.00 StH) Hoo 1Ooo ta 
0 7.00 mr 6.00 om 
12 On 12 10 10 
ri) oo 4 Mw nO 


b 

3 

a 

A 

a 

Quantities. > 
Extra excavation .... 2,400 cu yds $0.60 
4s 1 ripe 35,740 lin. ft.. 2.43 
tn ; - . Cc Ss 2.00 
pes a © ink aD ’ 6,000 1.79 
4) Ser — 66 ee em eee Dek ah a'y —™ 1.50 
i2-le ee ees Pe 1.00 
Brick per Rn tke anes 100 M...... 20).00 
tubbl ory Jee 10 cu. yds. 7.00 
prec pani efi panne poet ~ : 00 
Bands and bolts ....--+-++-+e5+ 500 Ibs 15 
Extra fill ..... 06 eee cee eee cerns 300 cu. yds. .60 

Total ..cccccsoccccscvesevseseccceresers . $115,903 $130, 


* New York; all other residents of Brooklyn. 


ii “ a om wr ad C 
CEMENT AND BROKEN STONE. W ashington, D. . 
—The folowing bids were opened Sept. 13, at the 
office of the U. S. Engineer, for furnishing and deliver- 
ing cement and broken stone at Fort Washington, Md., 





and Fort Monroe, Va., as advertised in Engineering 
News: Ft. Ft. 
Wash., Monroe, 
1,950 1,00 
American cement: " bbis. Is. 
James H. McGill, Washington, D. C....$0.89 $0.89 
B. Wallis & Co., Baltimore, Md........ 1.18 1.18 
Gen. E. & Eng. Co., Philadelphia, Pa.. 1.42% 1.40% 
Nat. Bidg. Supply Co., Baltimore, Md.. 0.96 0.97 
Lawrenceville Ct. Co., New_York, N. Y. 0.89 0.87 
N. ¥. & Ros. Ct. Co., New York, N. Y.. 0.04% 0.94% 
J. W. Walker Sons, Washington, D. C.. 118 1.25 
t. Ft. 
Wash., Monroe, 
bois. bbls 
Portland cement: bis. bbls. 
Jas. H. McGill, Washington, D. C. weno B2.37 $2.37 
H. A. Jones, ashington, D. C........+.-- 2.49 2. 9 
Bb. Wallis & Co., Baltimore, Md........ 2.40 2.40 
Nat. Bldg. & Supply Co., Baltimore, Md.. 2.29 2.3 
J. T. Walker Sons, Washington, D. C... 2.50 2.50) 
Sinclair & Babson, New York, N. Y.....-. 2.37 2 
E. Thiele, New York, N. ¥ Seceved es ee cee 2.74 i 
Atlas Cement Co., New York........ aeeee 2.12 
James Brand, New York, N. Y.......---- 2.90 
BE. A. Holmberg, New York, N. Y.....--- 2.60 2.¢ 
Jacob Heffelfinger, New York........-. — 2.90 


Broken Stone for Fort Washington.—250 cu. yds. of fine 


broken stone and 175 cu. yds. granolithic broken 
stone: 
Grano- 
lithic, Fine, 
cu. yd. cu. yd. 
Chas. G. Smith & Sons, Washington, D. C.$2.08 $1.88 
Wm. Turner, New York, N. Y..... awadews 2.50 2.00 


Broken Stone for Fort Monroe, Va.—750 cu. yds. fine 
broken stone and 100 cu. yds. granolithic broken 
stone: 


Grano- 
lithic, Fine, 
cu. yd. cu. yd. 
Chas. G. Smith & Son, Washington, D. C.$2.58 $2.33 
Smith & Chappel, Richmond, Va...... --- 3.50 3.00 
10,000 Brick for Fort Washington, Md.: 
John Miller, Washington, D. C.......... $12.00 per M. 


STEEL AND IRONWORK.—Boston, Mass.—The con- 
tract for the steel and ironwork for section 2 of the 
subway has been awarded to the Pennsylvania Steel 
Co. The amount to be furnished has not been def- 
initely fixed, but the maximum amount which may be 
required by the specifications is 1,249 tons. The bids 
were as follows; B. Leighton Beal, Secy. Comn.: 


‘ Per 2,000 Ibs. 
The Kin 


Bridge Co., Cleveland, O.............. $64.50 
Passaic Rolling Mill Co., Paterson, N. J........ 61.00 
The Carnegie Steel Co., Pittsburg, Pa........... 60.00 
A. & P. Roberts Co., 261 So. 4th St., Philadelphia. 59.55 
Edge Moor Bridge Works, Wilmington, Del...... 58.75 
Pennsylvania Steel Co., Steelton, Pa............ 58.70 


BRICK AND GRANITE PAVING.—Newark, N. J.— 
The contract for brick paving in Roseville Ave. has 
been awarded to Terence McManus, of Newark, as fol- 





TW $131,024 $154,508 $154,936 $146,265 $149,206 $159,000 $163.392 


SHOALS.—Detroit, Mich.—Col. O. 


REMOVING M. 
- 8S. E 


oe, U Engineer Office, received the following bids 
Sept. 6 for removing shoals, as advertised in Engineer- 
ing News: 
Removing Shoals from West Approach, St. Mary's 
Falls Canal. 

Earth Rock 

excav., excav., 

90,700 2,000 

cu. yds. cu. yds. 


Dunbar & Sullivan, Buffalo, N. Y $0.28 $10.00 








Morris G. Dodge & Sons, Chicago.. 0.50 2.00 
Hickler Bros., Sault Ste. Marie.. 0.65 1.65 
W. A. McGillis & Co., Chicago.... 0.638 3.75 
E. J. Hingston, Buffalo, N. Y..... 0.98 1.90 92,686 
Buffalo I g. Co., Buffalo, N. Y 145 1.45 134,415 
Carkin, Stickney & Cram, Detroit. 150 1.50 139,050 
R. J. Cram, Detroit, Mich......... 0.87% 79,6382 


Mary’s Fall 


Removing Shoal from East Approach, St. 
Canal. 


Earth exe: 
11,970 cu. ye 
W. A. McGillis 1414 


Hickler Bros. 


& Co. 





C. E. Mitchell & Co., Ludington,Mich. 0.21 
Julius Hess, Detroit, Mich......... 0.22 
i thet adcned ban tes:b0nd 6 ou 0.24 
BOGS Gh BOIVOM soc cssccccccévece 0.32 
Edward J. Hingston..........eeee- 0.79 
Buffalo Dredging Co.......c.ccerees 0.95 


Removing Shoals off Six-Mile Point, Hay Lake. 
Earth excav., 











348,554 cu. yds. Total. 
We 2 DOC BO Sic oc der cn cnacs $0.10% 35,727 
A. H. Vogel, Milwaukee, Wis....... 0.10 9-10 37,992 
Racine Dredge Co., Racine, Wis..... 0.11 38,341 
SE HN 6 bb beck hws 6046 ber ede ess 0.11% 40,084 
Donbar & Sulllv@N.......ceeccsecves 0.116-10 40,432 
C. 8. Barker, West Superior, Wis... 0.11% 
L. P. & J. A. Smith Co., Cleveland, O. 0.12 
Clo ee ee Gi On sk now's canoes o s 
Wm. A. Starke, Milwaukee, Wis.... 
BD. NOUS. i 6 soud.ee she cee chacaccs 0.15 
Walter S. Daley, Ogdensburg, N. Y : 
at Gs 6 tab bwiineh cnaadact ns 


Edward J. Hingston 
SOO DPSGEINE OO, cc csccccesecece 
Carkin, Stickney & Cram 





Removing Shoal 29, Section 4, Ship Channel, Ete. 






Earth Rock 
excay., €XCav., 
8,000 500 

cu. yds. cu. yds. Total. 
W. A. McGillis & Co.......2.26. $0.65 $7.00 $7,075 
UE TERRE 0s advocates ceccaten 0.95 6.00 10,609 
Hubbell & Stone, Saginaw, Mich. 1.15 6.00 12,200 
Dunbar & Sullivan 12.00 13,200 
Edward J. Hingston.. 6.50 13,250 
TR EUs o.60.06 ek de ce decade 7.00 13,500 
ELECTRIC CRANE.—St. Louis, Mo.—The following 


bids were received Sept. 6 for a 20-ton traveling crane: 
Pawling & Harnischfyer, Milwaukee, Wig 
Morgan Engineering (o., Alliance, O............ 8, 

American Hoist & Derrick Co., St. Paul.$5,887 and 5.339 
Phoenix Iron Works Co., Cleveland, O.... 222 
Manning. Maxwell & Moore, Chicegy............ 78™) 
Whiting Foundry Equipment Co., Chicago........ 6,355 


ereeee . ’ 








METAL MARKET PRICES. 
LEAD.—New York 3.35 to 3.387 ets. Chicago: 3.32 
to 3.3 cts Ss Lous ow CUS 
BARB WIRE.—Pitist $2.70 and $2.80 for galvan- 
ized, and $2.30 and $2.40 f painted In carload and less 


han carload lots a 








_ FOUNDRY AND PIG IRON.—New ck: $12.25 to 
$14. Pittsburg: $12.75 to $1 Chicago: $13 to 
$14.50, 

TRACK MATERIAL.—New York: angle bars, 1.4 to 
1.5 cts.; spikes, 1.8 to 1.85 cts.; track bolts, 2 to 2.2 
‘ts. With square, and 2.1 to 2.2 cts. with hexagon nuts. 
Ch g ingle 175 to LS 8 spikes, 109 to 2 
ts.; track bolts, 2 2.45 cts. Ww square and 2.5 t 
2.65 ers. with hexagon its 

NAILS.—Pittsburg: $2.25 per keg for carload lots 
tad $2.55 for ess than carload lots, for wire nails at 
mill; $1.80 and $1.85 for cut nails at mill. Chi ago: 
$2.40 and $2.50 for wi iails, $2 and $2.05 for cut 
nails. New York: $2.40 and $2.50 for wire nails, and 
$1.95 and $2.05 for cut nails. 


RAILS New York: § 


= t eastern mills and $28.7% 
at tidewater; old rails, $13.50 to $15.50 to $16 for iron, 


1nd $13.50 to $14 for steel: 















gut rails, $26 tu $28; gird 
rails, $26. Pittsburg, $28 for standard sections of 
45> lbs. and over; $28 for light sections; old rails, $19.75 
for iron and $17 for steel. Chicago: $27 to $31 for stand 
i sections; $28 for light sections d rails, $17.50 
to $19 for iron, and $14 to $15 for ste rhe steel rail 
nanufacturers’ association, at {ite meet ig last. week, 
made an advance in prices of $4 per ton at mill. 
STRUCTURAL MATPRIAL.—New York: beams. 1.8 
to 2.2 cts.; channels, 1.85 to 2 cts.; angles, 1.65 to 
1.8 cts.; tees, 1.85 to 2 cts.; universal mill plates, 1.0 
to 1.95 cts steel plates, 1.95 to 2 cts. for tank, 2 to 
2 . Shell, 2.1 to 2.25 cts. for flange, 2.4 to 2.5 
lary firebox, 2.6 to 2.75 for locomotive fire 
I . rg: beams, 1.6 to 2 cts.; channe 8, 1.6 to 
2 cts.; angles, 1.5 to 1.6 cts.; tees, 1.6 to 1.7 cts.; Z 
bars, 1.6 to 1.7 cts.: 1.8 to 19 


to 2.1 cts 
r ordinary 





firebox, 2.5 to 4 





5 : fir Chicago 
beams, 175 to 1.9 cts 1.75 to 1.9 ets.; an 
gies, 1.75 to 1.85 et » to 2 cts.; universal 
mill plates, 2.15 t lates, 2.1 to 2.3 cts 
for tank, 2.35 to ets. fe nge, 2.8 to 2.9 ets. for 
ordinary firebox, 4.5 to 4.75 cts. for locomotive firebox 





INDUSTRIAL NOTES. 


rHE 





INDIANA RRIDGE CO., of Muncie, Ind., will 

idd to its plant foundry for architectural ironwork 

THE RATHBUN CO f Deseronto, Ont., bas an 
order for 85 platform « s aml SO box ears for the In 
ereolonial Ry 

THE HOWARD HARRISON TRON CO., of Bessemer, 
Ala., has put in a set of coke ovens, with apparatus fo: 
a ilige a ti nidente 

THE MADISON CAR CO., of Madison, UL, has an 
rder for 200° box L OO i irs for the Union 
Pac'tie, Deny & Guf R. R 

THE MICHIGAN-PENINSULAR CAR CO., of De 
troit, Mich., is building 600 coal cars for the Cleve 
land, Lorain & Wheeling R. R. 

THD CALUMET IRON & STEEL CO... of Chicago, 
Ii! s hiving its ber mil's and ironworks overhauled 


with a view to starting up work. 
THE GOLD CAR HEATING CO., of New York city. 


has a contract for equipping the cars of the Broadway 
cable railway with its hea g system. 





& 


THE LEWIS FOUNDRY MACHINE CO., of Pitts 
burg, Pa., has completed ap unusually large continu 
ous rod m/‘ll for the Illinois Steel Co. 


THE BARNEY & SMITH CAR CO., of Dayton, ©. 
has orders for 200 gondola cars for the Washington 
Coal & Coke Co., of Washington, W. Va. 

SUTTON & GIBSON, of P:ttsburg, Pa., have the con 
tract for the masonry work of the Carnegie Steel Co.’ 


new bridge at the Edgar Thompson steel works. 
THE BARNETT & RECORD CO., of Minneapolis 
Minn., has the contract for a 23-sta‘l roundhouse for 


the Duluth & Iron Range R. R. at Two Harbors, Minn. 

THE HASKELL & BARKER CAR CO., of Michi- 
gan City, Ind., is build’ng 1,500 box cars for the Great 
Northern R. R. The wood used is Washington fir, with 
cedar for the roofs. 

THE M. C. BULLOCK MFG. CO., of Chicago, Ul., 
has sold five diamond drills and the equipment for 
drill'ng holes 800 ft. deep to Reed Bros., of Johannes- 
burg, South Africa. 

THD GILLETTH-HERZ0G MFG. CO.., of Minneapolis, 
Minn., has the contract for stee! roof trusses for a 23- 
stall roundhouse for the Duluth & Iron Range R. R. at 
Two Harbors, M an. : ” , 

GEO. A. WALKER, Security Building, St. Louis, Mo., 
has the contract for 
for the water suppl 
tiary. at Chester, I}. 

THE SCHENECTADY LOCOMOTIVE WORKS, of 
Schenectady, (., has orders for 9 engines for the 


Houston & Texas Central R. R., and 3 for the Chie; 
& Northwestern R. R. oe 


a pump of 35,000 gallons capacity 
y of the Southern Ilino’s Peniten- 


THE ST. CHARLES CAR CO.. of St. Charles, Mo.. 
is build'ng 2 passenger cars, 2 baggage and sm king 
ears and 2 mail and express cars for 


the Choctaw, 
Oklahoma & Gnif R. R. 

THE WABASH BRIDGE & IRON CO., of Wabash, 
Ind., has nearly completed the tronwork for {ts new 
build'ngs, and expects to have the mach nery in place 
and in operation th's autumn. 

THE AMERICAN BRAKE-BEAM CO, Monadnock 
Biock, Chieago, IL, has bought out the business of the 
American Nut Lock Co., and will manufacture this nut- 
lock at its shops at Wankegan, [ 

THE PITTSBURG LOCOMOTIVE WORKS, of Pitts- 
burg, Pa., has orders for 10 ten-wheel engines for the 
Lake Shore & Michigan Southern R. R., and 2 eighty- 
ton engines for the Junction R. R. of Pittsburg. 

THE OHIO FALLS CAR MFG. CO., of Jefferson- 
ville, Ind., is bu'lding 5) stock cars, 36 ft. long. for the 
Des Moines, Northern & Western R. R., and 200 ven- 
tilated box cars for the Memphis & Charleston RB. R. 
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THB CALUMET BLAST FURNACB CO., of Chicago», 
lll., has started up its plant and has 200 men al Wurk 
The furnaces bave been shut down s.nce 1lS¥2Z, when 
they were abandoned by the Ca.umet Steel & Lron Cv. 

THK MOUNT VEKNON CAR MFG. CO., of Mount 
Vernon, LiL, is bulidiug box cars and 400 drop-botiom 
gondola cars for the Louisville & Nashvulie KR. K., and 
LW coal for the Cleve.and, Lorain & Wheeling 
RK. R. 

THE RHODBD ISLAND 


cars 


LOCOMOTIVE WORKS, of 
Providence, BR. L, is building fur the Boston & Maine 
k. RK. five eighi-whee! with driv wheels 
G8 ius, diameter, cylinders 19 x 24 ins. and boilers 60 
jus. diameter. 

THK PENNSYLVANIA TUBE CO., of Pittsburg, Pa., 
bas leased a lap-welded furnace from the Pittsburg Tube 


engines, ng 


Co, 4 order iv Increase iis WaUUACLUTIUg Capacsty, .is 
ownb p.ant having an aunual capacity of 150,000 tons 
of Yin. to 24-ln, pipe. 


rHE STILWELL-BIERCE & SMITH-VAILE CO., of 
Dayton, O., bas the contract for all pumping machinery, 
boilers, heaters, etc., lor ihe Uo.umdiaua, Millersuuig 
and Dalton, U., water-works plauis, tor which con- 
tracts have just been let. 


THB RICHMOND LOCOMOTIVE WORKS, of Rich- 
mond, Va., is bUiding S eng.ues for the Southern K. k., 
® compounds for the Chesapeake & Ohio R. R., 2 en- 
gines for the Augusia Souinern R. K., and 1 for the 
seattie, Lake Shore & Kastera Rh. R. 


THE BROOKS LOCOMOTIVE WORKS, 
N. Y., is building 5 ten-wheel engines for the Chicago, 
Kock Island & Pacitic Ky., 5 for the Mexican Central 
Ky., aud 4 for the Oregon Ry. & Navigation Co.; also 
14 mogul and 4 switching engines fur we Lilinois Cen- 
tral R, R, 


rHE NEW YORK EQUIPMENT CO., of New York, 
N. ¥., has given an order for 10 passenger Cars tor 
ihe Tehuantepec Ry. to the Jackson & Suarp Co., of 
Wilungion, vet., and au order lor 10 Dox cars ald 
4) flat cars for the Jamaica Ky, to the Ramapo Iron 
Works, Ramapo, N. Y. 


PHD BLOOMSBURG CAR MFG. CO., of Booms- 
burg, Pa., is build.pg 200 coal cars for the Lehigh Coal 


of Dunkirk, 


& Navigation Co., luO cars for the H, ©. Frick Coke 
Uo., aud narrow gage box cars for South America. 
it is also building a number of the Lockhart rotary 


dump cars for coutract work, 


THD BLECTRIC FIREPROOFING CO, of New York 
cley, has satisiled the Navy Department to the elli- 
clency of its process, and wood treated by process 
(Eng. News. Jan. 24, 1805) is to be used for the fittings 
of we “lowa”’ and “Brookiyn.’’ ‘The company’s office 
is in the Bradley & Currier Building, corner of Hudson 
& Spring Sts. 

THE NEAFIB & LEVY SHIP AND ENGINE BUILD- 
ING ©O., of Philadeiplia, Va., has a contract for a 
twin-ecrew steamer 142 ft. long, With tripe expansion 
eng.nes, for Menendez & CUo., of Havana, Cuba; and a 
contract for a twin-screw steamer 200 ft. long, 47 ft. 
beam and 13 ft. deep, for the Hartford & New York 
Transportation Co. 


THE BERGER 


facturing metal 


as 


this 


MFG. ©O., of Canton, O., 
rooting, eic., will erect for 
van.zing departmeut a bu.ld.ng 52 x 450 ft. of sheet 
iron and tile. Contracts for machinery have already 
been let, aud work ov the building will be commenced 
at once. l with a capacity of 


manu- 
its gal- 


The works w.il start out 


4,000 tons per year, but this will probably be doubled 
in the near future. 

THE KNOWLES STEAM PUMP WORKS, of New 
York city, writes us in regard to the recent fire at its 
works jin Warren, Mass., (lai the tire was confined to 
the iron foundry and one of the pattern houses, and 
that the total loss will not exceed $140,000, which ‘s 


fuliy covered by insurance. ‘The facilities are such that 
very little, .f any, interruption will be caused to the 
business by this fire. 


THE BERLIN BRIDGE CoO., of East Berlin, Conn., 


will design and buiud the pew car barn for the Hart- 
ford St. Ry. GCo., of Hartford, Conn. The office will 
be in the front end of the building, on State St., with 
the barn in the rear. ‘The whole construction is to be 


of stee) and fireproof, the roof being covered with the 
company’s patent ant.-condensat.on corrugated iron 
roof covering. It has also completed for the Geo. W. 
Stafford Mfg. Co., Providence, R. 1., a new machine 
shop, 50 x 174 ft., two stories high. The building is 
constructed of brick and iron, and is so designed that 


two additional stories may be added in the future. 
The company has aiso completed a new car barn 8&6 x 
188 ft. tor the New Haven St. Ry. Co.; the roof is 


covered with slate. 


WATER-WORKS APPLIANCES.—The following ex- 
hibits were made at the annual meeting of the New 
England Water-Works Association, at Burlington, Vt., 
Sept. 11, 12 and 13. The exhibits were in charge of 
Mr. W. H. Lang, of Lang, Goodhue & Co., Burlingion: 

Vaives and Hydrants.—Peet Vaive Co., Boston; Chap- 
man Valve Manufacturing Co., Boston; R. D. Wood & 
Co., Philadelphia; Ross Valve Co., Troy, N. Y. 





Meters.—Pittsburg Meter Co., East Pittsburg, Pa.; 
Thomson Meter Co., Brooklyn; Neptune Meter Co., 


New York; National Meter Co., New York; Hersey Man- 
ufacturing Co., Boston. 

Pipe-Tapping Machines.—Anthony P. Smith, Newark, 
N. J.; Walworth Manufacturing Co., Boston. 
Piue-Cutting Machines.—Walworth Manufacturing Co., 
Boston; Benj. C. Smith, New York. 

Service Pipe.—Lead-Lined Iron Pipe Co., Wakefield, 
Maas. 

General Supplies.—H. Mueller Manufacturing UCo., 
Decatur, Il.; Walworth Manufacturing Co., Boston. 

Steam Gages.—Crosby Steam Gage & Valve Co., Bos- 
ton. 


Flexible Joints.—J. G. Faleon, Evanston, Il. 


NEW COMPANIES.—International Air Power & Re- 
frigerating Co., New York city; $50,000, with $50 paid 
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Sh John D. Moran, J. G. Baldwin, Jr., and W. PF. 
utchinson. 

Chicago Water Heater Co., Chicago, Il.; $10,000; B. 
W. Sherman, Samuel K. Hibbea and John L. Jackson. 

American Rai-way Supply Co., St. Louis, Mo.: $10,000; 
James B. Thomas, James L. Leprelle and Eugene F. 
Williams. 

Dickenson, & Randall Rail Joint Box Co., Alexandria, 
es $50,000; Charles Dickenson, J. C. Watson and R. 
’, Brown. 

Whitehill Engine & Pictet Ice Machine Co., New- 
burg, N._ Y.; Edgar A. Penney, Robt. Whitehill and 
Colonel Dickey. 

Union Transit Co., Dunkirk, N. Y.; navigation on the 
Great Lakes; $200,000; H. C. Frend, John Gordon and 
Theodore H. Meyer. 


Buffalo Chemical Fire Extinguisher Co., Buffalo, 
N. Y.; $15,000; Frank L. Bapst, Wm. H. Kinch, and 
George P. Lynd, Jr. 

Potsdam Mining Co., Potsdam, N. Y.; $50,000; 
W. H. Stewart, of Cohoes; F. M. Moore, and E. A. 
Everett, of Potsdam. 

Big Sandy Coal Co., Catlettsburg, Ky.; $200,000; 
Pres., John C. C, Mayo, Paintsville, Ky.; Secy., C. K. 


Lawrence, Ashland, Ky. 

O'Connell & Hillery Lime & Marble Dust Co., Tuck- 
ahoe, N. Y.; $50,000; James O’Connell, Benjamin F. 
Hillery and John J. Bell. 

Costa Rico Land Improvement & Irrigation Associa- 
tion, Portland, Ore.; $100,000; R. McC. Michler, W. F. 
Hall ‘and Cornelius Beal. 

Horseheads Brick Co., Horseheads, N. Y.; $50,000; 
George Brand and Louis Dahl, of Elmira; Richard D. 
Eisenhard, of Horseheads. 

Albert Edwards Car-Fender Co., Brookiyn, N. Y.; 
$100,000; Albert Edwards, 26 Court St., Brooklyn, and 
Walter J. Thorn, Brooklyn. 

Chorman Mfg. Co., Pittsburg, Pa.; 
paid in; 


$5,000, with $500 
railway supplies and station indicators for 


cars; Treas., Wm. H. Baird. 

Pittsburg Smelting & Refining Co., eee Pa.; 
Pres., Jas. T. Buchanan; Vice-Pres., Joseph McDer- 
mott; Secy. and Treas., Justice Muiert. 

Columbia Tube Co., Camden, N. J.; $10,000, with 


$1,000 paid in; Edward E. Coleman, Chas. D. Cramp 
and W. J. Haines, all of Philadelphia, Pa. 

Scott Gas Regulator Co., New York city; $25,000; 
Walter G. Scott, and John H. Jenks, of New York; 
Joseph A. Skeppestedt, of Brooklyn, N. Y 

Kiymer Mfg. Co., Greenburg, N. Y.; to manu- 
facture varnishes, etc; $1,000; William Murray, Bliza 
Roberts and Lydia North, of Brooklyn, N. Y. 

Manhattan General Construction Co., New York city; 
to manufacture electrical apparatus; $100,000; Charles 
B. Hill and an mong A. Gould, Jr., 43 Cedar St. 

Hoffman Machine Co., New York city: $250,000, with 
$500 paid in; lathes and metal-turning machines; R. Ll. 
Shainwaid, E. G. Hoffman and Alfred W. Kiddle. 
Mobile Trnsatiantic & Terminal Co., Jersey City, 


N. J.; $100,000; Henry Draper, of Hoboken; Wm. ‘1. 
Hayward, of Newark, and Arthur Van Brunt, of New- 
ton. 

Wright Steam Engine Works, Newburgh, N. Y.; 
$200,000; Samuel McMillan, Thomas Diamond and 
W. G. McCrea, 158th St. and Third Ave., New York 
city 


Mt. Diablo Pottery & Paving Brick Co., Antioch, 
Cal.; $100,000; “E> G. Nettleton, of Antioch; E. L. 
Cave, of Sun Francisco; George Rushforth, of Stock- 


ton. 

British-American Ball Nozzle Co., New York city, 
$800,000; James McNeill and Ralph T. Rokeby, 130 
Fulton Bt., New York, and Chas. A. Hendrickson, Ja- 
maica, 4 ° 

Hudson River Wood-Pulp Mfg. Co., Olive, N. Y.; 
$15,000; Otis Leroy, 112 West 3ist St., New York 
city; Geo. W. Banks, of Mt. Kisco, N. Y.; and J. C. 
Schrader, of Dover, N. J. 


RECORDS ACAIN BROKEN. 


Engineering News of Sept. 12 contained 141 ins. 
of proposal advertisements, every advertisement 
published having been sent to this office by an 
official with an order for its insertion in our col- 
umns. The advertisements thus sent us included 
the following: 


Bids close. 

Riprap work on Swinburne Island, N. Y. H.Sept. 13 
Brick paving, St. Joseph, Mich........... Sept. 14 

Paving, Anno. Cees. 60a eA ee Sept. 16 
Water pipe, Westwood, O............... Sept. 16 
Laying water pipe, Westwood, O........Sept. 16 
Stand-pipe, Somersworth, N. H..........Sept. 16 
Laying water-pipe, Somersworth, N. H...Sept. 16 
Pumping machinery, Somersworth, N. H. .Sept. 16 
Boilers, Somersworth, N. H............. Sept. 16 
Paving, A7mmmitk, Ne Ease ks os a OCS Sept. 17 
Water pipe, Hawaiian Government........ Sept. 17 
Sale of dredge, New York, N. Y......... Sept. 18 
Paving, North Haven, Conn............Sept. 19 
Paving, Seymour, Conn...... cee iees cee Sept. id 
Steel bridges (2 advs.), Providence, R. 1. .Sept. 19 
Sale of tug, ete., Newport, R. I..........Sept. 19 
Subway, Doston, BIG. o.ccccssecusevces Sept. 19 
Railway construction, in Ohio........... Sept. 20 
Passenger elevator, Paris, Tex.......... Sept. 20 
Bridge, Niagara Falls, N. Y............. Sept. 20 
Water-works plans, Tippecanoe City, O...Sept. 2 

Sewers, Woodstock, N. B........0sesescs Sept. 25 
Conn. state roads (5 towns),....Sept. 16 to Sept. 26 
Water-works, Elmwood, Ill.............. Sept. 26 
Paving, Ansonia, Conn. ...........e.e08. Sept. 26 
Public building work, Allegheny, Pa......Sept. 27 
Water-works, Cold Spring, N. Y...... Sept. 27 
Cement, Washington, D. C..............Sept. 28 
Water-works, Ephrata, Pa.............. Sept. 2 
Water-works, Bond Hill, O.............. Sept. 3 

Dredging, Port Huron, Mich.......... Sees 
Electric light plant, Mt. Sterling, O....... Oct. I 


Water-works, Mt. Sterling, O............ Oct. 1 
Pumping engine, Washington, D. C........Oct. 21 


State capitol, Olympia, Wash............Nov. 19 
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RECENT LETTERS. 


We continue to receive letters from subserib; 
and others showing that the Construction No w« 
department of Engineering News is being m. 
and more appreciated, and that those engines 
and city officials who advertise their work in tl 
paper find this the most efficient as well as ¢ 
most economical method of bringing proposed wo; 
to the attention of desired parties. 

The following extracts are from letters wh 
have recently been received: 


AN INTERESTING DEPARTMENT. 
“T enclose several news items for your Constru 
tion News columns, which I find a growing 
very interesting addition to your journal.” 
WILL TRY TO DO BETTER. 
“I regret that I did not send you earlier info, 
mation, as the newspaper reports (your only ava’, 
ble source of information) were incorrect, but | 
will try to send you early notice hereafter of 
our proposed work.” 
MORE THAN 100 INQUIRIES. 
“ We received something over 100 inquiries in re 
ply to our advertisement in Engineering News.” 
CAUSES LIVELY COMPETITION. 
“The board was very much pleased with the re 
sult of our letting, and attributed the lively com 
petition chiefly to the advertisement published i: 
your largely-circulated paper.” 
CAUSES TOO MUCH COMPETITION. 


aha 


ail 


“TIT enclose a notice of letting for building 
a short extension of our railway. We should 


have advertised this work in Engineering News. 
but we did not care to be worried by possibly 
some 200 contractors writing for specifications ani 
expecting replies. I have been a subscriber to th 
News off and on for 20 years.” 

IT ALWAYS PAYS. 

“You will find enclosed a schedule of the bids 
received for our water-works. The much-to-be-de 
sired competition was secured. The committee ad 
mits that it pays to advertise, and is well pleased 
with the result of its advertisement in Engineer: 
ing News.” 

FAR BEYOND ANTICIPATION. 
Warren, Ill., Sept. 5, 1895. 
Engineering News Publishing Co., 
New York City. 

Gentlemen: Enclosed find report of water-works 
letting. We were well pleased with our advertise- 
ment in Engineering News. I received over 40 
applications for specifications, which was far be 
yond my anticipation for a job of only $7,80v, 

Yours truly, 
Preston T. Hicks, 
City Engineer. 


VALUABLE ITEMS. 


Much of the very best information published in 
our Construction News comes to us from subscribers 
who send items in refereuce to work with which 
they are connected or in which they are interested. 
Such reliable items are not only greatly desired by 
us but frequently result in much good to the sender 
by bringing his name and his work to public atten- 
tion. If you are not already doing so we ask yuu, 
hereafter, to send us the earliest possible informa- 
tion of work that comes under your notice. 





CIVE CREDIT. 


We ask our readers to state whenever writing 
in regard to a news item or a proposal advertise- 
ment in our columns that the notice was seen in 
Engineering News, which priuts a much larger 
number of reliable news items and is much more 
extensively read by engineers and contractors thau 
any other paper in America. 





YOU are interested in municipal economy and 
SHOULD use your influence to have your city 
ADVERTISE work where competition is secured and 
YOUR contracts can be awarded at low prices. 
WORK can now be done at a small cost 

IN this country, if those desiring bids for 
ENGINEERING supplies or construction will use our 
NEWS columns to call attention to their work 
AND will advertise for bids in thts paper, and thus 
SAVE in the cost of advertising and also save 
MONRY by awarding contracts at low prices. 





